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Summary

This dissertation consists of thret! essays, which deal with issties relating to the financial 

sector. Although the threio chapters are independent, a coinnion underlying theme is 

financial crises.

Th(! first (!s.say studies the varying perception of the risk attribntf^d to European .sovereign 

bonds. There was a shift in risk ptu'ception after 2009, most eviilent in the relation be­

tween sovenugn risk and net foreign assists. Before the brfiakout of the Euro debt crisis, 

the extcnnal inibalanc:es accumulated by the poorer countries in the Euro periphery were 

iutfU'preted to be the result of a natural convergence proc:ess which indnc(;d net capital 

inflows towards poorer, relatively more productive countries. Later, the same imbalances 

were se«?n as one of the main factors of financial distress in t:risis countries. We investigate 

the role of market uncertainty in the relation betwe^en net foreign assets and sovereign risk 

in the years following the introduction of the euro up to the end of the sovereign debt crisis 

(2()(3()-2()l.'?). Furthermore, we ask which component of the international balance sheet, in 

terms of debt and equity instruments, is most relevant in explaining the ext(;rnal-sovereign 

nexus. We find that a negative net foreign asset position can have a negative or positive 

relation with sovereign yield spreads. Portfolio equity and EDI are related to sovereign risk 

in a stable manner, while net negative external debt as large as GDP can be associated 

with gov«!rnment yield spread spikes as high as 3%.

The second essay aims at identifying structural and cyclical components in the ratio of non- 

financial private sec:tor credit to GDP. We propose a transparent method to decompose the



time seri(!s of the ratio, providing a tool to iniderstaiid when macroficonomic eonditions are 

eonsisttmt with excessive crtidit. We first estimate a long-nm relation between the private 

secdor credit-to-GDP ratif) and niacn’oec^onomic ontconies related to the sustainability of 

debt. We then predict the structural level of credit, using a simple rule to approximate 

the structural level of macroeconomic outcomes. Finally, we assess the ability of our as­

sumption to identify structural changes consistent with increases in the ratio of private 

sector cr(!dit to GDP. We find that the strucdural level of private sector credit-to-GDP 

ratio increased in several countries in the decades preceding the crisis. However, we show 

that patterns consistent with the financial cycle are identifiable in the years preceding the 

crisis in the country we take as (!xample: Ireland. To some extent, similar patterns are 

present in the currcmt period in France and Swedtni. We also perff)rm the same analysis on 

household and non-financ:ial corporation sectors; wt; find that in France and Sw<;den, the 

leved of credit to the housediold sector may be excessive.

The third essay looks at a building block of the rtisponse of financial regulators to the 

global financial crisis: central clearing. In a centrally cleared transaction, a central coun­

terparty interposes itself betww^n the contracting parties after a financial trade has taken 

place, becoming the counterparty to both seller and buyer. Recent financial regulatory 

reforms in the EU mandated the use of central counterparties for over-the-counter deriva­

tives transactions. As a result, the increased use of central ckiaring transformed central 

counterparties into nodes of systemic importance in the financial system. Notwitlistanding 

this primary role, the literature lacks a description of the clearing market landscape, owing 

to the lack of comparable data on transactions cleared and size of the default resources. 

We assemble a dataset based on a recently disclosed set of standai'dised data, and pro 

pose measures to monitor trends in the central clearing market. Moreover, we focus on 

liquidity and liquidation issues relating to the holding by central counterparties of the col­

lateral collected from clearing participants. We signal that in some cases, re-investment of 

participants cash in domestic government bonds exposes central counterparties to margin 

wrong-way risk, especially when the clearing member base is mostly domestic.

VI
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Chapter 1

Introduction

Rec'(!iit, df!c,ades have witnessed an exceptional growth of financial systems and intc'rnational 

hnancial integration. The global financial crisis and the Enropean sovineign debt crisis 

exposed risks associated with iiuieased complexity of finance and its interconnectedness 

with other sec:tors of the economy, which were not fnlly c:l(;ar before. Given the potential 

beiK^hts of a well-fnnctioning financial system, not only in terms of growth, but als(j more 

ticjiial opportunities through the financing of capital constrained individuals, understanding 

the opportunities and pitfalls of developments in the financial sector is important.

This thesis gathers thrcs; essays on three distinct aspects of the functioning of financial 

systems which arose; with the global financial crisis and the European debt crisis. The 

first aspect is the time-varying perception of the fundamental factors considered in the 

pricing of risk; the application of this concept to the Europ(;an sovereign debt adsis is 

the object of the next chapter. The second aspect examined is the non-trivial separation 

between! financial deepening and credit excesses; we tackle this issue in the third chapter, 

where it is shown that the long-run trend of the macroeconomic system helps understand 

when excess credit may be building up. The third aspect we focus on is the increased 

transparency required of financial sector institutions, given the systemic consequences of 

their actions for the wider economy. This is the subject of the last essay, where we study the
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public disclosures of a type^ of financial market infrastructure that has gained importance 

in rt^cent times: central clearing counterparties.

An inUnential view put forward by Claudio Borio, Craig Furfine and Philip Lowe explains 

extreme fluctuations in the provision of credit with the tendency to underestimate risk 

during booms, and overestimate it in recessions. Low perception of risk during upturns 

means that the potential negative consequences of present c;hoices are assigned too low a 

probability. As a result, credit growth is excessive, credit spreads too low, and asset prices 

inflated. When a risk materialises, the reverse process feeds a recession.

The second chapter is an application of this concept to ext(!rnal imbalances and the Eu­

ropean sovereign debt crisis. We show that the accumnlation of (ixternal imbalances has 

an opposite relation with sovereign spreads, depending on the perc:eived uncertainty in 

financial markets. When uncertainty was low before the crisis, the potential risks in the 

build-up of external imbalances were understated. The accumulation of current account 

deficits was seen as an adjustment path for poorer countries with rehitively high marginal 

productivity. This was associated with lower sovereign risk, since the; e;xpe;ct(;d growth 

financed by capital inflows would have redeiced the size of public debt relative to output.

With the unfolding of the Greek crisis, the uncertainty associated with it diminished opti­

mism and increased the perception of the constraints associated with a large ext(;rnal debt, 

and the pe;rc,eption of its relevance for sovereign risk increased. We identify thra; general 

channels by which a negative net foreign asset position increases sovereign risk, all of which 

are stronger for external debt. In addition to these, whic:h are explained below, otlu;r id­

iosyncratic factors increased the vulnerability of the public sector in the most affected 

countries, for example where foreign capital was used for non-tradable, non-productive 

investment, such as real estate.

First, even when the temporary accumulation of current account deficits leads to future 

growth, the ensuing external adjustment requires a depreciation of the exchange rate to 

reduce net capital inflows. When a depreciation is expected by foreign investors, they 

will require a higher interest rate. Second, the line between private and public becomes

3
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blurifid during a crisis: the gcmunnient may take over the responsibility of private debts, 

for example through the recapitalisation or bailout of externally exposed banks. Third, 

external crises have been shown to anticipate banking crises, which in turn often precede 

or accompany sovereign debt crises. These channels imply a negative relation between net 

extmnal debt and sovereign spreads. In the second chapt<!r, we show empirically that a 

negative relation is present when the level of uncertainty in financial markets is high. A 

slightly positive relation is found for calm periods.

One of the problems associated with underestimation of risk during booms is that financial 

institutions hold too little capital to absorb possible future losses. Among the macro- 

prudential regulatory responses to the global financial crisis is the introduction of the 

countercyclical capital buffer. This requires banks to accumulate capital in periods of 

excessive c:redit growth, in ortler to (udiance resilience were a crisis to unfold. In order to 

identify when private; sector credit is excessive, the Basel III framework suggests calculating 

a signalling indicator derived from the ratio of private sector c;redit over GDP, the credit- 

to-GDP gap. Policy makeas should assess a broad set of information along with the credit- 

to-GDP gap, and consider whetheu' the inhuxuices from the gap are consistent with those 

fi'om the other variables.

The third chapter provides a method to guide the identification of excessive increases in 

credit. Our approach considers the evolution of macroeconomic variables which redatt; to 

the sustainability of the ratio of credit to GDP (which we sometimes call, for short, the 

credit ratio). This increases our understanding of the economic forces driving medium-term 

increases in the credit ratio.

This approac:h can be used to assist policy makers in the analysis of the information which 

informs the decision to activate the counter-cyclical capital buffer. We find that using our 

approach, a number of patterns are visible in the data before the crisis for the countries 

where credit contracted the most after the crisis, such as Ireland and Spain. Similar 

patterns are currently present in France and Sw(!den, which suggests that vulnerabilities 

may b(; building up in these countries. Whereas cidditional qualitative and quantitative
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inforniation should b<? considered before activation of the coiintcn'-cyclical capital buffer, 

the cnrrcnit application of the buffer in Sweden confirms the residt of our analysis for this 

country.

The fourth chapter I’elates to another component of the regulatory achion following the 

global financial crisis: the obligation to clear certain financial transactions through c:entral 

clearing counterparties (CCPs). Central clearing involves the interposition of a CCP be­

tween the contracting parties; by novating the contract, the CCP becomes counterparty to 

both the seller and the buyer, taking on the risk of default. A number of risk management 

strategies are in place to manage the default of participants, which are designed to decrease 

the potential consequences of the default of a financial trader.

CCPs grew in size and interconnectedness since 2009, becoming nodes of systemic impor­

tance in the financial sector. However, despite the growing centrality of CCPs, a literature 

studying the structure of the clearing marked is absent. The goal of the fourth chapter is 

to construct a dataset to study the European CCP ecosystem using publicly available in­

formation. One contribution of the paper consists in doenmenting aspects of the European 

central clearing landscape, including the type of financial assets cleared by each CCP, the 

size of the markets served and the resources held against the risk of defaidt.

Moreover, the chapter contains an analysis of liquidity, with particular attention to the 

practice by CCPs to invest in securities the cash received as collateral. We find significant 

re-investment in sovereign bonds. Such re-investment may expose central counterparties 

to maigin wrong-way risk, whereby the value of collateral (sovereign bond) is negatively 

correlated with the probability of default of clearing members (typically, banks). The 

probability of a positive correlation is higher for CCPs where the member base is mostly 

domestic and there is considerable re-investment in domestic sovereign bonds.

On the policy side, the fourth chapter contributes to understanding the extent to which the 

public disclosures required by international standard setting bodies allow an assessment of 

the risks posed by CCPs to the clearing members and the economy at large.



Chapter 2

Sovereign risk and the international 

balance sheet

2.1 Introduction

'n-aditionally, tlie sustainability of public, indebtedness has been assessed considering mea- 

surc!s of gov(!rnnient absorption of domestic income. In the euro debt crisis, it has bfien 

pointed out that some of the factors contributing to the sovereign crisis were not ex ante 

related to public finances. In particular, the literature has highlighted that the accumula­

tion of external deficits can be destabilising for sovereigns, if the imbalances are the result 

of distortions in the economy that prevent optimal allocation decisions. In the euro area, 

excessive optimism on futiu'e growth and the use of foreign capital for non-tradable, non­

productive investment (such as real estate) have led to the accumulation of large negative 

net international investment positions (NIIPs) without boosting future growth while weak­

ening the financial sector (Lane and Pels, 2012; Giavazzi and Spaventa, 2011; Lane, 2012). 

In this paper, we analyse the risk premia associated with these two sovereign risk factors 

- external and fiscal dimensions - and their time varying properties, and we show that the 

composition of the international balance sheet matters for the level and the variability or 

sovereign risk pi’emia.

()
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We contribute to the literature by highlighting that the overall indebtiKlness of the economy 

towards foreign investors influences fisc-al space through the interest rate that financial 

markets ask in compensation for sovereign risk. We show that the perception of the 

factors that piu'tain risk is strongly dependent on the level of global uncertainty. While 

the net foreign asset position matters because it speaks to the relation between income 

and absorption that has prevailed in the past and that determines adjustment needs, 

influencing fiscal capacity, the financing side is also important: the payment structure and 

the allocation of risk among the parties is what ultimately determines the sustainability 

of the net external position. Expectations on the future pattern of the economy are more 

important, and as a result the relevance of the net external position for sovereigns is 

accentuated, when negative net foreign assets are mostly composed of debt instruments.

2.2 Motivation and previous literature

The net external position matters for sovereign risk for several reasons, that can be sum­

marised under three main threads, relating to the sectoral composition of the economy 

and the real exchange rate, the boundaries separating the government from the rest of the 

economy, and the relation between public and financial sectors. In all of the three cliannels, 

the link is stronger when the position is mostly composed of debt instruments.

First, when the accumulation of current account deficits conies about as a short-run out­

come in the expectation of high future growth, it can become unsustainable if accompanied 

by an overexpansion of the nontradable sector, and even less sustainable if expectations of 

growth exceed what c:an be justified by a convergence mec:hanism (Giavazzi and Spaventa, 

2011; Lane and Pels, 2012). The sectoral misallocation is typically lai’ge in credit boom 

episodes, often associated with net debt inflows (Mendoza and Terrones, 2008; Lane, 2012). 

The conversion to tradables, requiring a depreciation of the real exchange rate, makes the 

real burden of public (and external) debt higher. When the adjustment is hampered by 

distortions that delay the required depreciation, the longer path towards sectoral rebalanc­

ing increases the probability of a crisis: if uncertainty spikes, risk premia can make debt
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servicing prohibitively expensive. In a inom.'tary nnion, the adjustment path is longer due 

to the absence of nominal exchange rate flexibility (Blanchard, 2007; Lane, 2012).

Furtluninon;, a depreciated real excdiange rate is rc^quired also when the exti'rnal positi(in 

is negativ(! in the steady state. The net transfers to the rest of the world that countries 

with foreign liabilities need to pay require them to run trade surpluses in equilibrium. 

Persistent export surpluses are associated with a depreciated real exchange rate, mostly 

through the effect on the price of nontradables (Lane and Milesi-Ferretti, 2004, 2002; Zhang 

and MacDonald, 2014). The negative relation between the NIIP and the real exchange rate 

means that the burden of debt is heavier in countries with a negative net external position.

Second, the line between private and public bet;omes blurrc^d during a crisis: the govern­

ment could take over the responsibility of private debts and become the direc;t counterpart 

to the contrac:ts with foreign residents, for example through the rec:apitalisation or bailout 

of externally exposed banks. Alternatively, in the framework of the traditional models of 

sovereign debt repayment, where the main assumption is the preference of the gtwernment 

for domestic residents, negative NIIPs lower the credibility of sovereign debt repayment. In 

Obstfeld and Rogoff (1990), net foreign liabilities reduce the size of possible sanctions rel­

ative to payment owed.^ In the framework of Broner et al. (2010, 2014), foreign investors 

value government bonds on the basis of the probability of being n^paid; to the extent 

that a more negative NIIP decreases repayment probability, the risk premia requirc;d by 

non-residents increases.

A third reason why net external assets matter for sovereign risk relates to the financial 

sector. An empirical connection has been found between external and banking crises, and 

between the latter and sovereign crises. In particular, Reinhart and Rogoff (2010) shows 

that external crises anticipate banking crises, which in turn often precede or accompany 

sovereign debt crises; in Catao and Milesi-Ferretti (2014), a negative NIIP predicts external 

crises and is an even stronger predictor when the definition is restricted to include sovereign 

defaults and restructurings only. These analyses are consistent with the importance of the

'see Appendix 6B.
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financial cycle for the (•onnection between external and fiscal dimensions: foreign capital 

has an impact on domestic credit conditions and asset price cycles and these in turn 

influence fisc:al outcomes.

In terms of the first effect, Lane and Milesi-Ferretti (2012) shows that larger c;apital flow 

reversals occurred in countries with more negative external positions: it is not just the 

presence of a current account deficit, but also the persistent accumulation of deficits in 

the past that makes c;ountries more vulnerable. Concentrating on gross flows, Forbes and 

Warnock (2014) identifies the most common extreme capital flow episodes to be led by debt 

flows, and Back and Song (2016) find that, among other factors, global uncertainty is a 

determinant of extreme episodes involving foreign loans. In turn, net external debt flows are 

particularly important in the determination of domestic credit growth, a strong predictor 

of financial crises (Lane and McQuade, 2014; Jorda et ah, 2016). Finally, Benetrix and 

Lane (2013) shows that the financial cycle affects fiscal policy even beyond its relation with 

the business cyc:le: in the euro an^a, the government balance t:o-nioves with the financial 

cycle in a way orthogonal to the fluctuations of the real ec:onomy.

Cycles do not nec:essarily bear consequences in terms of fiscal sustainability. However, 

between the banking and the public sector there exists an intimate connection whereby, 

under certain conditions, weaknesses in one of the two can trigger fragility in the other 

and vice versa, c;reating a frxidback loop (see Acharya et ah, 2014; Gennaioli et ah, 2014; 

Mallucci, 2013, among many others). In the presence of state guarantees on banks liabilities 

or outright bailouts, the stress in the banking sector is transmitted to the public sector. 

The fragility acquired this way by sovereigns translates into a lower price of government 

bonds if the central bank is not expected to finance the sovereign in case of trouble; the 

large stocks of government bonds held by banks mean that they acquire further weakness, 

leading to additional vulnerability of the public sector, and so forth. This vicious cycle is 

transmitted to the real economy through the contraction of banks balance sheet, higher 

risk premia and the lack of public stimulus due to the limited fiscal space. These effects 

are stronger in a monetary union like the euro area, where fiscal policy is rule-constrained, 

the central bank is not expected to act as a lender of last resort and nominal exchange rate
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rigidity makes deleveraging more painful (Popov and Van Horen, 2013; Wyplosz, 2005; 

De Grauwe, 2012; Fornaro, 2015). By hindering the adjustment in both sectors, the two- 

way loop exacerbates the downturn, prevents recovery, and sustainability may become a 

concern. The newly introduced banking union is expected to mitigate the feedback loop 

to the extent that sovereigns share the burden of bailing out their banks.

Importantly, the three channels are not seak^d off from each other, on the contrary they are 

strictly interlinked. For instance, the line between private and public liabilities is especially 

vague when the banking sector is concerned, and the financial sector is the channel through 

which the nontradable sector is financed. The separation of the three issues, put forward 

for the sake of exposition, shoidd not hide tlu; important interconnections between them.

2.2.1 Instrumental breakdown

In the literature on the euro-area government debt crisis, the rok; of competitiveness adjust­

ments need(d to rebalance! the external dimension of peripheral countries has been widely 

discusstd. Little emphasis has becui put on the structur<; of the international balance sheet 

that has been used to finance past current account deficits.

The net international investimuit position consists of two types of instruments: net external 

debt, compcjsed of portfolio securities and other debt instruments, and net external equity, 

where we include also foreign direct investment (FDI). Foreign debt is more important 

than equity in the connection between NIIP and sovereign risk because it entails non­

contingent payments. Of course, the wliole of private debt (external or not) is relevant 

in this respect and matters in a debt overhang: measures of private credit have been 

used in the literature on the determinants of sovereign risk (see Barbosa and Costa, 2010 

and Giordano et ah, 2013). Hewever, as highlighted in the previous section, net external 

debt is also (and especially) important in terms of the relation between external capital, 

financial sector and sovereigns: Lane and Mc:CJuade (2014) has shown that domestic credit 

booms are strongly related to the debt component of capital inflows (portfolio debt and

10
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other investment). To the extent that credit booms are disproportionately nsed ttwards an 

expansion of the nontradable sector (e.g. construction activity boosted by cheap credit), 

debt is also more distortionary from the point of view of the real economy.

In contrast, portfolio equity is a more stable type of instrument and allows more interna­

tional risk sharing, and FDI is viewed as a “good cholesterol” type of capital flow: it is 

the least volatile component of the financial account and it provides scope for technolog­

ical spillovers into the domestic economy. For these reasons, we expect the link between 

external and fiscal dimension to be stronger when debt instruments are involved.

2.2.2 Determinants of sovereign yield spreads

The literature on sovereign bond yield spreads extensively studied the importance of de­

fault, liquidity and exchange rate risk in European sovereign bond pric;ing. An important 

flnding is that the euro largely reduced liquidity premia,^ likely due to increased financial 

market integration; conversely, default risk has acquired more relevance (Bernoth et ah, 

2012; Alessandrini et ah, 2014; Favero and Missale, 2012). Moreovcir, since the incep­

tion of the euro, international risk factors are more important than liquidity in explaining 

sovereign yield spn!ads (Codogno et ah, 2003). Given these findings, it setuns appropriate; 

to model euro area spreads with a combination of default risk measures, in the form of 

variables that increase sovereign c:redit risk, and a global risk factor.

The third typical determinant of sovereign yields considered in the literature, exchange 

rate risk, in a monetary union depends on expectations of exit from the union. Arghyrou 

and Kontonikas (2012) builds a theoretical model with four possible expectation regimes 

regarding credibility of commitment to the union and fiscal guarantees; the empirical results 

are consistent with the view that exchange rate risk was not discounted before the crisis 

while it stai'ted to matter afterwards. This helps explain the remarkable difference in 

spread dispersion at different phases of the crisis, since countries with weaker fundamentals

^Liquidity risk is intended here as the risk of not being able to liquidate positions in a short time.
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should be expt^ctc^d to undergo a larger depr<!ciaticni of their currency in case of exit from 

the union. Furthermore, the model is consist(uit with the general reduction in spreads 

occurred after the decision made by the central bank of doing “whatever it takes” to save 

the euro in the context of the Outright Monetary Ti-ansactions program, to the extent that 

the announcement convinc:ed markets that exit from the euro is ruled out.

Other studies investigating the shift in expectations occurred during the crisis make use 

of the conc;ept of contagion. Among these, the paper closer to our is Giordano et al. 

(2013), whicdi finds evidence of wake-up-c;all contagion, a shoc'k to expectations that makes 

fundamentals be considenxl again after a period of neglect. Relatfid to this discussion, the 

possibility of crisis propagation due to a shift in market sentiment has led to proposals for 

union-wide bonds that would insulate sovereigns fi’om contagion (see, for instance, Favero 

and Missale, 2012).

Several papers consider the exteu'iial dimension as a factor determining sovereign spreads. 

Gibson et al. (2012) focuses on Greece and finds a c.ointc^grating relation betwtHUi the spread 

and fundamentals, considering rcdative prices as a proxy for competitiveness, among other 

things. This estimation is used to assess whether and to what extent there has been an 

over- or under-shooting of the variable with respect to its long-run pr(Mict(;d value, and it 

is concluded that it was deviating under the norm in some p(;riods before 2010 and was 

over-shooted afterwards. In o>ir work, we attempt to explain the premium in excess of the 

linear relation with a combination of global market uncertainty and idiosyncratic factors; 

moreover, w(! use the cunudated external position as an ex-post measure of competitiveness 

losses.^

Alessandrini et al. (2014), Barbosa and Gosta (2010) and Barrios et al. (2009) are also 

conc:erned with the foreign sphere. The first study investigates the roles of external and 

fiscal imbalances in the euro debt crisis using liabilities to German banks. Barbosa and 

Gosta (2010) includes the level of the NIIP in 2006 in the analysis, without allowing this 

variable to vary in time, thereby missing the role of fluctuations in its risk premium.

®In Gibson et al. (2012) the dependent variable is treated as nonstationary, as the sample ends in 2010, 
before the reversion occurred with the announcement of the OMT program.
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The work that most closely compares to this study is Barrios et al. (2009). It uses a 

ni(!asur(! of marked uncertainty and allows it to inte;ract with fundamentals. Among the 

country-specific variables, it includes the c:urrent account balance, whicli is significant when 

interacted with the budget deficit forecast: the joint effect of high cnrremt account deficit 

and high fiscal deficit sharply increases the spread. One problem with using the current 

account is that it shrinks in crisis periods and it tells us nothing about the past behaviour 

of imbalances. For example, in 2011 the current account of Spain and Italy is of the 

same magnitude while the past balances of Spain are reflected in its large negative NIIP. 

Moreover, the external position allows us to look at the exposure of the balance sheet, in 

terms of the financ:ial instruments used to fund past deficits.

2.3 Empirical approach

In the empiric;al analysis, we first investigate the relation between the overall net exter­

nal position and government bond spreads, and subsequently split the position into its 

c:omponents in terms of underlying instiumients. When (estimating the sensitivity of the 

spreads to fundamentals, it is important to account for market uncertainty. We define this 

concept as the dispersion in the probability distribution of expected repayment given the 

macroeconomic conditions. A wider distribution means that there is more disagreement 

betw(i(!n market participants over the probability of expected outcomes, leading to a higher 

risk premium attached to any level of fundamentals. We measure uncertainty using the 

VIX index, a measure of (ixpected future volatility of the US stock market derived from 

option prices. This choice is in line with previous studies (Beber et ah, 2009; Giordano 

et ah, 201d; Arghyrou and Kontonikas, 2012; Belhocine and Dell’Erba, 2013).'^

Following the literature, we assume Germany as a risk-free country and consider all vari­

ables in difference from this benchmark. In our baseline specification, we thus estimate 

the factors that determine the sovereign spread level using the equation:

'*We estimated the regressions using the European equivalent of the VIX, VSTOXX, and the results 
were similar. We opted for the VIX as this is the most commonly used measure of market uncertainty even 
in studies of Europe.
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spreadit = /3o + 7?f + ^spreadn-i + PiVIXt + ^2-P’a-i + + dApit-i * VIXt + Su

(2.1)

where sovereign risk is proxied by lO-year sovereign bond yield spreads, the dependent vari­

able; F and Fsq are two cohiinn vectors colkx'ting the levtds of public debt and net foreign 

assets and their squares. In a second specification, net foreign assets are replaced by the 

sum of net external debt and net external equity. 02,03 and 04 are row vectors containing 

the coefficients on linear, squared and interacted terms, respectively.® All c;ountry-specific 

variables arc; nic;asur(;d as deviations from G(;rnian levels. As stat(;d above, we introduce 

the interactions betwc;en fundamc;ntals and the uncertainty measure to allow for time- 

varying sensitivity of sprc;ads to fundamentals. The squared terms capture the possibility 

that the price of risk inc;reases more than proportionally with cpiantity and assure that 

the interactions with VIX are not biased by this diffc;rent kind of nonlinc;arity. Finally, we 

include time fixc;cl c;ffc;cts and a lag of the dependent variable.

2.3.1 Data

The countries under study are the 12 original members of the euro area excluding Germany 

- the risk-free bendimark - and Luxembourg. The latter is an outlier iu terms of its role 

as an international financial centre, which complicates the interpretation of its external 

position. The time pc;riod spans from 2000 through 2013 at quarterly frequency.

Turning tcj the single variables, sovereign bond yields are taken from Datastream; the 

VIX index is from the Chicago Board Options Exchange website. For these two variables 

we use; average values over the quarter to remove the influence of short-run volatility.

'’’We ran models including current account and primary balance variables. They were not relevant, hence 
we opted for the more parsimonious specification.
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Public debt is taken from Eurostat; fniiii this source, quartcudy NIIP has many missing 

values (178 country-period observations). To overcoiiK; this, we use the External W(;alth 

of Nations dataset, from which are taken the NIIP figures as well as the external debt and 

equity components. The former is complemented using Eurostat current account data, 

cumulated to allow for the inclusion of 2013 data.

Eigure 2.1 pkjts the time-series behaviour of yields. In the period between early 2000 and 

late 2008, yields are very low and close togetlwu'; markets do not seem to make a distinction 

among euro area countries on the basis of their riskiness. After the global financial c;risis, 

yields start rising and diverging, and after a temporary slowdown in 2009, they peak at 

unprecedent levels in 2011, then decline. In the figure the VIX index is also plotted against 

time (right scale).

In Figure 2.2 is depicteid the evolution of public indebtendness of euro area countries. 

Before 2008, public debts were decreasing ev(^rywher(! except France and Portugal, while 

aff,(U- that year they increase in all countries. Of the six members with public debt lower 

than 60% in 2001, only four respect this Maastricht criterion in 2006 (France and Portugal 

break the c;eiling), and only one, Finland, in 2012. Ireland and Spain are among the 

members with a public debt lower than 60% in 2006.

The NIIP is defiiifid as the difference between extcu'iial financial assets and liabilities and is 

shown in Figure 2.3. Crisis countries have decreasing positions, while non-crisis countries 

have slightly incieasing positions, until 2009, after which all NIIPs flatten out. Before the 

crisis, valuation effects were running in the same direction as current accounts, making 

debtor c.ountries lose, and creditor countries gain, on their positions; post crisis, valuation 

(effects change sign and current account deficits shrink, both contributing to slow down the 

diversion between the NIIP of crisis and non-crisis countries (Lane, 2013). France and Italy 

behave differently from the groups to which they belong: Italy has a much smaller negative 

position than other peripheral countries; France alternates negative and positive positions 

until 2007, when its NIIP turns negative. Overall, all countries that received financial help 

from the Troika have a negative NIIP as large as; their respective GDP between 2009 and 

2012, while all other countries are in the range (-25%, -|-50%) of GDP in the same period.
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In Figure 2.5, spreads are plotted against NIIPs (in difference from German level) at two 

points in time: 200(), when VIX is at the miniimim (which is virtually the same value as 

the 10% perc’entile), and 2011, when it is at the !)0% percentile. It is evident that spreads 

in 2011 are associated with a steeper relation between the two variables. As we shall 

see, global uncertainty is not the only source of difference in these two periods. However, 

it is a useful measure to approximatt; the effect of market expectations on interest rate 

tlifferentials.

2.3.2 Estimation issues

We estimate vai'iants of the above equation using OLS with panel-corrected standai d errors, 

to account for panel heterosc:edasticity and contempf)raneous correlation of the errors. 

Serial correlation is largely reduced with the inclusion of a lag of the dependent variable. 

We assume stationarity of the regressand: while panel-data unit root tests give mixed 

results when performed on the full sample, they strongly reject unit roots when applied 

to the later period, where the bulk of the variability in the data is observed. Since there 

is no theoretical reason to think that spreads are non-stationary, we are confident this 

assumption is not too restrictive and insert a lag of the dependent variable as a regressor 

to handle its high persistence.

Squared terms an; transformed to be negative when the lin(;ar term is negative, in the 

assumptif)!! that when fundamentals are more robust than Germany, the negative impact 

on spread can increase as they get stronger. Gompared with a model where a parabola 

is impos(;d, this improves the fit and reduces the coefficient on the lag of the dependent 

variable. Germany is considered the safe benchmark for its combination of low public debt 

and largely positive net foreign assets, which both contribute to strong repayment capacity; 

however, some countries perform better than the benchmark in one of the two measures.

To prevent the potential for bias in our estimates due to valuation effects, and to minimise 

the risk of other possible endogeneity issues, we use lagged versions of the independent
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variables, only alltjwing for the VIX to contenipi)raneously affect the sovereign spread. 

The persistence of the right hand side variables is controlled for by the inclusion of time 

dummies.

2.4 Estimation results

2.4.1 Net foreign assets

Estimates of the baseline specifications are prescmted in Table 2.3. We start by estimating 

a simple model including only the fiscal variable, and without accounting for uncertainty. 

In the long-run, the predicted value for the spread is positive only wluai public debt is 

40% of GDP higher than Germany, as can be seen at the bottom of the table. This 

is a very high levd, not common for most countries in the sample except for Italy and 

Greec;e, where public debt is higher thcui this threshold for most of the sample period, and 

Belgium, where the threshold is breach(4 oidy in the first yc^ars of the euro. In the second 

column, we introduce the net international investment position. In this simple mf)del, the 

coefficient is only marginally significant; not accoiiUiting for market uncertainty does not 

allow to identify the pricing pattern of this variable:, whicli can be associated with differimt 

interpretations of the future path of the ec;onomy, ,as we will see later in this sec;tion.

In column III, the VIX index is introduced in lin(;ar form, such that uncertainty can only 

affect the spread uniforndy across the levels of public debt and NIIP. In this setting, the 

co(;fficient is positive, consistemt with a higher pr'emium for higher uncertainty, for any 

level of the fundamentals. It is noteworthy to poiint out how the sign of this coefficient 

becomes negative when its interaction with NIIP is introduced, in columns V and VI. This 

could be due to the fact that the external pesitiom is the relevant factor for a country to 

be considered safe: in the model in column IV, a country with the same level of public 

debt as Germany sees its spread increase when unccertainty increases. In contrast, having 

an external position like the German one, corresponding to around 30% of GDP as of
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2()()()-2()14, according to the model in column VI is associatcxl with a spread decreasing 

in distressed times, consistcmt with a “safe haven” status. While the coefficient is not 

significant, it is nevertheless statistically different from the large positive coefficient in 

column IV.

To obtain a more accurate measure of the ability of each model to explain variation in 

the data, we examine the Partial E?: the portion of residual variance that a incjdel is able 

to explain once the effects of the lagged depcmdent variable and time fixed effects have 

bcHUi removed. As c:an be seen at the bottom of the table, the partial R-squared increases 

meaninghdly only when the interactions betwcien country-specific variables and the VIX 

are included. For ease of cornpai'ison, in the rest of this section we consider two pcniods 

of time, 2()()() and 2011, when the VIX indcix assumed very different values, and show how 

the coefficients on fundamentals change depemding on market unccu'tainty. We pick those; 

years because; the;y are meaningfid from the point of vie;w of historical eve;nts as well as 

from the point of vie;w of the VIX distribution, in that the;y are around the values of the 

loth and and the flOtli pere;entile, respe;e:tiv(;ly.

The model in column VI is the preferreel baseline model. As in all nie)elels, the squared 

terms are nndtiplie;d by -1 when the funelamental is ne;gative, whie;h niake;s the shape e)f 

the curve symmetric around the origin. We will mostly describ*; the curves for positive 

public debt and negative net foreign assets (in difference from German levels), the most 

interesting cases and those applying to crisis countries. By the use of the interactions 

b(;tween the macroeconomic variables and the VIX, the niod(;l shows how fundani<;ntals 

can be priced differently due to mark(;t uncertainty.

Similarly to the models in the previous columns, the long run relation between the fiscal 

variable and the spread is U-shaped when public debt is higher than Germany and bell- 

shap(;d when it is lower. Here, however, the slope depends on the perception of future 

uncertainty, and the constant depends on both uncertainty and the NIIP, such that the 

level at which the public debt is associated with a pcjsitive spread in the long run can 

change dramatically, as shown in the last lines of the table. Assuming the NIIP is zero and
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the VIX is at the level recorded in 2006, the long nin equation predicts a positive spread 

only when public debt exceeds the German level by 48%. Keeping the NIIP constant and 

raising the VIX to its 2011 level, the threshold decreases to ,'59%. This still high threshold 

implies that with a strong external position, even in high imcertainty periods, a positive 

premium is required only when public finances an; in critical conditi(jns, experienced in 

the data only by few countries.® The high threshold is due to our assumption regarding 

the external dimension; if instead we assume a negative NIIP, say -100%, the level that 

crisis countries had at the outset of the euro debt crisis, the risk premium is positive even 

with a public debt lower than Germany by 38% of GDP (that is, a public debt b(;tween 0 

and 40% of GDP), assuming uncertainty at the level of 2011.^ This is consistent with the 

<!xt(!rnal dimension b(;ing an important factor in determining sovereign risk.

Gonsidering the NIIP co(;fficients, the addition of the interaction with the VIX in column 

VI improves the statistical importance of this fnndamental, with the interaction significant 

at the 5% level. The cocifficients on the variable mean that a negative NIIP demands a 

positive preminin only when uncertainty is high; at the VIX of 2011, and NIIP of crisis 

countries (-100 relative to Germany), the predict«;d spn;ad from the long run equation is 

170 basis points, abstracting from the additional effect of public debt. In contrast, at the 

VIX of 2006, the same level of NIIP is associat(;d with a negative spread around 200 basis 

points in the k)ng run. In other words, when uncertainty is low, having a negative net 

foreign assets position is not associated with a positive risk prf;miuni for sovereigns. This 

could be due to the fact the external dimension is liable of widely differing interpretations 

of its structural determinants. Typic;ally, before the crisis, when uncertainty was low, the 

negative positions of crisis countries tended to be int(!rpr(!t(;d as the natural outc;ome of 

poorer countries catching up the richer ones, and therefore it was associated with high 

future growth expectations (Blanchard and Giavazzi, 2002). After the global financial 

crisis and at the outset of the euro debt crisis, on the contrary, the same negative external 

positions were seen by many as being the result of excesses that lead to competitiveness

'’Except Italy and Greece, which exceed the threshold for most of the time period, such a high level of 
public debt has been reached by some governments only for brief periods after the global financial crisis, 
before consolidation took place

’^In our sample, only Ireland ever recorded such a low level of public debt relative to Germany.
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loss(!s and the accinnnlation of disproportionate^ current account deficits (Giavazzi and 

Spaventa, 2011). While it is hard to disentangle the effect of loweu' confidence (in the sense 

of more pessimistic: expec;ted value) from that of higher unc:ertainty (higher dispersion 

of the distribution of possible outcomes) in this simple setting, the correlation between 

uncertainty and risk premia is still highly informative of the extent to which fundamentals 

can be subject to inconsistent pric:ing behaviour along the swings in market uncertainty.

In this section we showed that the spike in spreads of some European countries can be 

explained by the effect of uncertainty on risk premia. The literature has shown that a 

change in expectations about the future of the euro occurred after the global financial 

crisis: the Gnrik crisis and the losses suffered by the Irish banking system rcisulting in 

public sector involvement meant that sovereign defaults and exit from the euro bcigan to 

be pcrceivc'd as possible events after 2009 (Arghyrou and Keentecnikas, 2012; Mody and 

Sandri, 2012). In the ne;xt section we compare; the coefficients of the; baseline spe;cificatie)n 

applie;d tee the perieeds befeire and afte;r the crisis.

2.4.2 Before and after 2010

Be;fe)re 2010, Eurerpean sewereign be)nd yields did ne)t shew wide variatie)ns. Fise;al rules and 

collate;ral requirements seemed to justify similar tre;atment of e;uro-area se)vere;ign bonds, 

and as a result the yield spre;ad over German Bunds rare;ly exc;e;edeed 60 basis points. 

The events that te)ok place; after the gleebal financial crisis introduced European sovereign 

defaults among the possible future; eeutconies fe)r Europe: possibilities that were; pre;viously 

ruled out came tee fenn part ejf the range of events with peesitive preebability. As a result, 

fluctuatiejns of uncertainty have; a higher inipae:t e)n risk premia in the latter perie)d.

We run the baseline model e)n a shorter sample, ending in 2009. The e;omparison of the 

mejdels in the first twe> columns ejf Table 2.4 is cejnsistent with such a change in expectatieens: 

the e;oefficients are statistically significant in the shorter sample, however the impact is 

ece)nomie;ally smaller. Moreover, before 2009 there is little evidence of a runaway from
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countries with poor fnndainentals towards stronger economies, consistcmt with the idea 

that no safe-haven effect was present since all sovereign bonds were considered relatively 

safe.

To visualise the different long-run impacts of public debt and the NIIP before and after 

2009, it is useful to compare the predictions that the two samples deliver, keeping in mind 

that the full sample cx)efficients are an average of the short sample and the post-2010 

period. Consider Figures 2.6 and 2.7: they compare the effect of uncertainty in the two 

samples, by plotting the product of the long-run cf)efficients on single term, squared term 

and interaction with the VIX by the respective variables, using the actual values in our 

sample. We want to show how cross-country differences in predicted spread depend on 

uncertainty as well as fundamentals, and how this dependence matters much more after 

2009.® Consider the kift hand panel: two coinitries with high and low levels of public debt, 

say -|-50 and -50% relative to Germany, have a difference in the predicted spread around 

40 basis points for low VIX and around 80 for high VIX. According to the estimates based 

on the fidl sample and shown in the right hand j)anel, the difference is around 500 basis 

points for low VIX and exceeds 1000 basis points for high VIX: the long run impact of 

uncertainty on risk premia is much larger in the full sample. Similarly, Figure 2.7 shows 

that the diff(U’(mc:e in spread betwfxm external cr<?ditor and debtor countries is substantially 

larger in the full sample.

In the third and fourth columns of Table 2.4, we perform a check on the poolability of the 

panels, by excluding Greec:e from the regressions.® While public debt loses importance, 

the NIIP retains its significance in both models, with remarkiibly similar coefficients, par- 

ticulaily before 2010.

2.4.3 Net external debt and net external equity

In this section, we split the NIIP into its two broadest components in terms of instrumental 

breakdown: net external debt is the sum of net portfolio debt assets, net other investment.
®We therefore abstract from the constant and the VIX coefficient, which are the same for every country. 
®When we exclude each of the other countries in turn, all the results are qualitatively unchanged and 

quantitively very similar.
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and reserves; net (;xt(^rnal (equity is net portfolio equity phis net FDI. While the overall 

position snniniarises the cnnnilated balances and the relation bidween production and 

absorption prevalent in the past, the types of contract underlying the net outstanding 

assets or liabilities determine the financial risks of holding the position. Bc^cause debt 

instruments entail non-contingent payments, they are associated with higher systemic risk 

and lower risk sharing among the two parties of the contract, thus increasing the likelihood 

of a worsening of public sector balance sheet.

If a negative NIIP could be justified by convergence patterns, funding it with debt would 

be more risky than equity financing. Moreover, net external debt could make the overall 

position more negative than convergence would justify when the absorption of the external 

capital is not associated with an increase; in the productive capacity. The credit boom 

(!xp(;rienc(;d by several Europeuui d(;fic;it countries was fuelled by df;bt flows <md mostly 

usexl for non-productive purposes (Lane and Pels, 2012; Lane and McQuade, 2014).

The data on the; components of the NIIP us(!d in this section are takem from the Exteu nal 

Weuilth of Nations dataset, whose series end in 2012.^® Obseu’vations are further reduced 

by the e^xclusion of Ireland, txn outlier in the composition of the NIIP due to its large 

and internationally active mutual fund industry, that issues equity liabilities and invests 

mostly in debt instruments. These op<;rations cancel out in the calculation of the overall 

net external position, but they are not neutral when the focus is on financial instruments.

In Figure 2.4, we plot net external debt and net external equity over time, in percent of 

GDP. European countries, similarly to the recent pattern common to most advanced coun­

tries, tend to have positive equity positions coupled with negative debt. This combination 

of assets and liabilities is particularly dangru'ous during periods of global unc:ertainty be­

cause of contingent investment income streams and non-contingent payments, and because 

equity assets are more sensitive to valuation effects than debt liabilities. However, recent 

experience has shown that valuation effects can be large for debt instruments as well, also 

because they represent a larger fraction of the international balance sheet.

“From the updated version of Lane and Milesi-Ferretti (2001).
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In the econometric analysis, squared terms are transfornn^d to be negative when linear 

terms are negative, for consistency with previous analysis. Table 2.5 presents the results. 

The regression coefficients of the model in the first cf)hmm, where the NIIP is replaced by 

net external debt, are similar to those obtained using the baseline specification. When we 

replace it with equity in the .second column, the coefficients are not significant; however, 

when both instruments are included in the last column, the linear and squared equity 

coefficients become signific;ant. The impact of net external equity and FDI is not related 

to the level of uncertainty: while a lower equity position reduces the overall NIIP and, 

through it, increases sovereign risk, the impact does not depend on uncertainty. The long 

run predictions for most possible values of equity in the sample are in the range [-200; 200] 

basis points.

Turning tt) net external debt, the impac:t is strongly dependent on global uncertainty. In 

low-risk periods, cumulated debt inflows are associated with lower spread. One possible 

interpretation is that when risk-fi'ee interest rates are low and capital is flowing into a 

deficit country, the risks associated to the excessive inflows are overlooked, and the credit 

boom exerts pressure on lending rates such that the risk pr(nniuni might even be negative. 

Wlnm global uncertainty rises, large net external debt becomes alarming and requires a 

positive risk premium. Notice that the linear VIX coefficient is negative only in the models 

including net external debt, another indication of the importance of this instrument in the 

judgement on whether a country is a safe investment during c:rises.

Figure 2.8 shows the long-run impacts of public debt and net external debt on relative 

spreads at different levels of uncertainty, based on the estimates in c:ohinm III and similarly 

to Figures 2.6 and 2.7. The impact of net external debt (right-hand panel) depends on 

global uncertainty much more strongly than public debt: while for the traditional variable 

the magnitude of the premium is similar across the two lines, in the case of net external 

debt the risk premium is heavily dependent on the level of the VIX, which determines its 

sign. In particular, in low-risk periods a negative net external debt is not priced as risky, 

being on the contrary associated with a lower spread. In high-risk periods instead, net 

external debt 130% of GDP lower than Germany predicts a positive spread of almost 100
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basis points. The same level is associated with a 300 basis point lower sprt^ad in optimistic 

periods: a spike in uncertainty from the 10th to the 90th percentile of the VIX distribution 

implies an inc:rease in spread of around 4% in the long run.

The diametrically opposite prediction can be explained by the different expectations of the 

market about the future of the economy. During an upturn, high growth prospects mean 

that the dependence on foreign c:apital does not raise concerns and is perceived as a natural 

path towards increased productivity; when confidence on future growth becomes unsound, 

markets give a higher weigh to negative outcomes and large net external debt liabilities 

arc: perceived as a weakness of the economy, potentially dangerous for the balanc:e sln^et of 

the public sector.

Moreover, the figure shows that in times of distressed financial markets, countries with 

strong net external debt positions become safe havens, while weaker countries encx)unter 

diffiodties in raising funds. As in Table 2.3, this is also reflected in the sign of the linear 

VIX coefficient (in column III of table 2.5).

2.5 Conclusion

This paper has sought to shed light on the aspects of the economy that increase sovereign 

risk, with particular focus on the effect of global uncertainty on the perception of risk 

facttjrs. Public indebtedness represents one of the reasons why financial markets become 

concerned about the ability of governments to repay; however, this analysis has shown that 

the foreign indebtedness of the overall economy also matters. Because the relation between 

the external dimension and sovereign risk is strongly dependent on global uncertainty, 

governments might downplay the risks that the private sector is building up in calm periods, 

and the acquired weakness can become manifest abruptly when expectations turn more 

uncertain. When this happens, the stabilising role of fiscal policy is limited because of 

the difficulties in raising funds in financial markets, in the moment when government 

intervention is more needed and fiscal revenues low.
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In light (jf this, it is appropriate to monitor not only fiscal, but also external variables, 

in the assessment on whether public finance is on a sustainable path; in boom periods, 

sc;enarios more pessimistic than the expected one should be assigned a higher probability. 

While the recent focus on the external dimension is welcome, the composition of the in­

ternational balance sheet must also be considered. Moreover, the sectoral composition of 

output and the external activity of credit intermediation institutions are important fac:- 

tors related to foreign debt to keep under scrutiny. It is outside the scope of this paper 

to suggest the extent of public intervention in these sectors; what this analysis implies is 

that public finance sustainability depends on the whole situation of the economy, and that 

governments must be aware f)f these factors when deciding the boom-period fisc:al stance, 

and act accordingly.
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Tables and Figures

Figure 2.1: Annual yields and VIX.

Yields and VIX

X>

Austria
----------- Belgium
-----------  Finland

France
----------- Greece
.............  Ireland

Italy
----------- Netherlands
------------- Portugal
-----------  Spain
-----------  Germany
-----------  VIX

Note: Yields in percent. VIX is CBOE Volatility Index, a measure of expected volatility implied 
in SfeP 500 stock index option prices.

26



Chapter 2. Sovereign risk and the int(U*national balance sheet

Figure 2.2: Ratio of public debt to GDP.
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Figim; 2.3: Ratio of net international investment position to GDP.
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Figure 2.4: Ratios of Net External debt to GDP and Net External Equity to GDP.
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Figure 2.5; Ratio of Net International Investment Position to GDP and Spread in 2()()f) 
and 2011.

Spread
Spread

— Fitted values 
-- Fitted values

Note: Spread in basis points. NIIP in percentage points. Black is 2006; grey is 2011.
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Figure 2.6: Long-run effect of public debt on spreads at different levels of uncertainty. 
Short and long sample.
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Note: Predictions based on full sample estimates in Table 2.4. Note the different scale of the 
y-axis.
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Figure 2.7: Long-run effec:t of net external assets on spreads at different levels of uncer­
tainty. Short and long sample.

2001-2009 2001-2013

Note: Predictions based on full sample estimates in Table 2.4. Basis points. Note the different 
scale of the y-axis.
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Figure; 2.8: Long-run effect of public debt and net external debt on spreads at different 
levels of uncertainty.
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Note: Predictions based on estimates in column III in Table 2.5. Basis points. Note the different 
scale of the y-axis.
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Table 2.1: Summary Statistics. Spread and VIX.

Country mean sd min max
Austria 28 29 -3.9 112
Belgium 49 56 -.57 250
Finland 10 18 -12 57
France 28 31 -.033 123
Germany 0 0 0 0
Greece 471 828 9.7 3905
Ireland 146 217 -22 762
Italy 107 128 10 461
Netherlands 18 17 -3.5 65
Portugal 204 315 -2 1182
Spain 103 144 -3.5 513

VIX 21 8.8 11 59

Note: Spread in basis points. VIX is the 
CBOE Volatility Index, a measure of ex­
pected volatility implied iii S&P 500 stoc:k 
index option prices. Time span; 2000 
through 20i:i.
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Table 2.2. A Summary Stati.stics: Ratio of Public 
Debt to GDP.

Country mean sd min max
Austria 69 4 60 77
Belgium 98 6.8 84 110
Finland 43 6.1 30 57
France 71 11 57 94
Germany 70 7.4 59 83
Greece 120 24 97 172
Ireland 55 34 25 125
Italy 113 8.1 103 133
Netherlands 56 8 45 74
Portugal 77 23 50 131
Spain 54 15 36 93
Note: Percent of GDP. Time 
through 2013.

; span; 2000

Table 2.2.B Summary Statistics: 
to GDP.

Ratio of NIIP

Country mean sd min max
Austria -12 7.8 -26 2.3
Belgium 44 16 14 67
Finland -13 25 -82 19
France -7 7.9 -26 3
Germany 23 13 3.2 54
Greece -77 24 -116 -37
Ireland -48 38 -110 -4.5
Italy -19 6.5 -28 -5.6
Netlmrlands 9.2 24 -24 76
Portugal -81 26 -118 -39
Spain -67 23 -95 -32
Note: Percent of GDP. Time span; 
through 2013.

2000
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Table 2.3: Baseline results.

Spread I II Ill IV V VI

Spreadt- \ 0.83 0.82 0.82 0.83 0.82 0.82
[0.05]*** [0.05]*** [0.05]*** [0.05]*** [0.05]*** [0.05]***

PD -2.61 -2.53 -2.54 -3.88 -2.55 -3.74
[0.74]*** [0.75]*** [0.75]*** [0.95]*** [0.74]*** [0.94]***

PD'^ 0.08 0.08 0.08 0.08 0.08 0.08
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]***

NIIP -0.58 -0.57 0.35 0.35
[0.30]* [0.30]* [0.44] [0.44]

NIIP^ 0.004 0.003 0.003 0.002
[0.002] [0.002] [0.002] [0.002]

VIX 1.72 1.60 -0.33 -0.34
[0.71]** [0.67]** [0.83] [0.82]

PD * VIX 0.06 0.05
[0.03]* [0.03]*

NIIP * VIX -0.04 -0.04
[0.02]** [0.02]**

Confitaiit -22.09 -27.93 -68.36 -61.29 -23.18 -24.47
[18.75] [18.76] [24.79]*** [23.92]** [25.66] [25.16]

/?2 0.90 0.90 0.90 0.90 0.90 0.91
N 550 550 550 550 550 550
Part R'^ 0.12 0.13 0.14 0.15 0.16 0.17

Low VIX :
NIIP = 0, I3X > 0 if PD > 40% 41% 46% 51% 39% 48%
NIIP = -100, SX > 0 if PD > 
High VIX :

40%i 34% 41% 51% 4.5% 50%

NIIP = 0, I3X > 0 if PD > 40% 41% 38% 31% 41% 39%
NIIP = -100, I3X > 0 if PD > 40% 34% 30% 31% 36% -38%

Note: Dependent variable is 10-year government bond yield minus German yield, PD is public 
debt and NIIP is net international investment position; all regressors are in difference from German 
values; regrfjssions include time fixed effects. All columns report results for OLS regressions with 
panel-corrected standard errors in square brackets. ***, **, * denote significance at 1,5 and 10 
percent levels, respectively.
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Table 2.4: Before and after 2010.

Spread
Full sample

2001-2009 2001-2013
Without Greece

2001-2009 2001-2013

Spreadt-i 0.73 0.82 0.78 0.96
[0.06]*** [0.05]*** [0.06]*** [0.03]***

PD -0.22 -3.74 -0.10 -0.06
[0.09]** [0.94]*** [0.07] [0.23]

PD^ 0.005 0.08 0.003 -0.008
[0.002]** [0.02]*** [0.002] [0.005]

NIIP 0.17 0.35 0.13 0.26
[0.05]*** |0.44] [0.04]*** [0.15]*

NIIP^ 0.0001 0.002 0.0002 -0.0002
[0.0002] [0.002] [0.0002] [0.0007]

VIX 0.56 -0.34 0.59 0.41
[0.16]*** [0.82] [0.15]*** [0.35]

PD * VIX 0.01 0.05 0.002 0.02
[0.002]*** [0.03]* [0.002] [0.01]**

NIIP * VIX -0.01 -0.04 -0.01 -0.02
[0.002]*** [0.02]** [0.001]*** [0.01]***

Constant -8.69 -24.47 -8.88 -8.64
[5.44] [25.16] [5.15]* [10.54]

/?2 0.90 0.91 0.89 0.96
N 390 550 351 495

Note: Dependent variable is 10-year government bond yield minns 
German yield, PD is public debt and NIIP is net international in­
vestment position; regressors are in difference from German values; 
regressions include time fixed effects. All columns report results 
for OLS regressions with panel-corrected standard errors in square 
brackets. The short samf)le is 2001-2000, the full sample is 2001- 
2013. *** significant at 1%, ** significant at 5% and * significant 
at 10%.
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Table 2.5: Net External Debt and Net External Equity.

Spread I If HI

Spreadt-i 0.77 0.74 0.76
[0.05]*** [0.05]*** [0.05]***

VIX -0.05 1.58 -0.14
[0.97] [0.67]** [0.92]

PD -5.30 -5.64 -5.67
[0.97]*** [0.97]*** [0.95]***

PD'^ 0.14 0.15 0.16
[0.02]*** [0.02]*** [0.02]***

PD * VIX 0.03 0.04 0.02
[0.03] [0.03] [0.03]

NED 0.73 0.90
[0.51] [0.44]**

NED'^ -0.0001 0.003
[0.004] [0.004]

NED * VIX -0.03 -0.04
[0.02]* [0.02]**

NEE -0.45 -1.52
[0.59] [0.48]***

NEE'^ 0.004 0.01
[0.003] [0.003]***

NEE * VIX -0.02 -0.001
[0.02] [0.02]

Constant -41.80 -100.49 -71.76
[29.44] [27.24]*** [29.21]**

i?2 0.91 0.91 0.92
N 468 468 468

Note: Dependent variable is 10-year government 
bond yield minus German yield, PD is public 
debt, NED is net external debt and NEE is net 
external equity; regressors are in difference from 
German values; regressions include time fixed ef­
fects. All columns report results for OLS re­
gressions with panel-correc:ted standard errors in 
square brackets. significant at 1%, ** signif­
icant at 5% and * significant at 10%.
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Chapter 3

Towards a structural credit-to-GDP ratio

3.1 Introduction

This pap(!r seeks to contribute; to the identification and understanding of the build-up of 

financial sector vulnerabilities relat(;d to the cycle of cr(;dit to the private non-financial 

sector. Rec;ent experiences of developed and developing countries have shown that fast 

growth of private cr(;dit both incr<;as(;s the probability of a crisis and niak(;s the r(;covery 

more painful (Demirguc-Kunt and Detragiache, 1998; Schularick and Taylor, 2012; Jorda 

et ah, 2018). Further, aggregate private credit is a good predictor of crises; measures 

of exc£;ssive credit fare better in anticipating financial distress than monetary aggregates 

and other real and financial macroeconomic variables, such as GDP growth, asset prices, 

and bank profitability (Drehmann et ah, 2010). In particular, it is the accumulation of 

excessive credit over long periods of time that is found to be associated with vulnerability; 

the cumulative process, captured by deviation in the ratio of private non-financial sector 

credit to GDP from its trend, predicts crises more accurately than yearly growth rates 

(Borio and Lowe, 2002b).

Several theoretical explanations for why aggregate credit fluctuations undermine financial 

stability have to do with the pro-cyclicality of financial actors (see, for example, Adrian
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and Shin, 2010; Geanakoplos, 2010). Boric et al. (2001) argues that boom-bust cycles in 

ciHxiit to the private sector are explained by time variation in the measurement of risk. In 

good times, risk is underestimated, credit provision is excessive, asset prices art; inflated, 

and financial institutions hold low levels of capital. During a downturn, overestiniation of 

risk causes subdued credit and asset prices.

Along this line of thought, policy makers introduced the countercyclical capital buffer, a 

measure that requires banks to raise additional capital when credit to the private non- 

financial sector is increasing at a pace and under conditions which are deemed nnsus- 

tainable, in ord(u to inc:rease resilience when the risks matf;rialise. To identify periods of 

excessive credit and activate the buffer, the prudential regulator assigned a prominent role 

to the credit-to-GDP gap. This is defined as the distance of the ratio of credit to GDP from 

its long-run trend, obtaiind with a univariate statistical technique, the Hodrick-Prescott 

filter. The gap indicator is meant as a common reference point for authorities, whom art; 

(;xpected to ust; also other sources of information to evaluate the risks.

Previous research has shown that the cn;dit-to-GDP gap can be a pow(;rful prt;dictor of 

banking crises; however, the indicator does not always work well in all economies and at all 

times (Borio and Lowe, 20()2a; Btirio and Dr(;hmann, 2009; Dr(;hniann et al., 2010). Policy 

makers should assess a broad set of information along with the credit-to-GDP gap, and 

consider whether the inferences from the gap an; consistent with those of other variables 

(BCBS, 2010).

This is because the level of credit in an economy may increase fast relative to income 

not only in the case of a cuedit boom, but also for structural reasons. For example, the 

sustainable ratio of credit to GDP increases in the process of financial deepening, whereby 

agents are able to borrow larger proportions of income when a country develops institutions 

important for finance. Creditor rights protection, more effective monitoring of borrowers 

by banks, for instance, increase cr(;dit supply in a sustainable fashion (Djankov et al., 

2007; Druck et al., 2007). Moreover, the ratio of private credit to GDP may increase 

when economic outcomes become more favourable to debt sustainability; for example, a
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perinaiient fall iu interest rates reduces the debt servicing burden thus allowing a liiglKU' 

level of debt relative; to ine'onie (Juselius and Drehinann, 2015).

This papeu- seeks to provide a method to help the identification of “good” and “bad” in­

creases in the cn!dit-to-GDP ratio. Our approach considers the evolution of macroeconomic 

variables in conjunction with changes in the credit-to-GDP ratio (whic;h we sometimes call, 

for short, the credit ratio). We estimate; a long-run relation between the credit ratie) and a 

set e>f niae;re)econe)mic variables asse)ciate;el with the sustainability e)f debt. We then smoerth 

the niae;rejece)noniic variables to obtain a pre)jee;tie)n for the level ejf cre;dit-te)-GDP whie:h is 

e:e)nsistent with medium-term e;e;onomic outcomes. Loe)king at nie;dium-te;rm fluctuatieens 

in these variables anel their implicatieens for the sustainability of debt incre;ases our un- 

elerstanding of the economic forces driving medium-term increases in the cr(;dit-to-GDP 

ratio.

The paper is organis(;d as follows. The next section lays out the motivation for the empirical 

analysis and discusses the choice of the conc(;pts includ(;d in the long-run relation. Section 

3 describes the data. Section 4 introduces the econometric approach and discusses the 

results. Section 5 concludes.

3.2 Motivation

The approach suggested by the Basel III framework to guide the identification of periods 

of excessive credit growth is a purely statistical method. The cyclical component of the 

credit-to-GDP series is extracted with the Hodrick-Prescott (HP) filter, and a threshold 

indicates when upward cyclical fluctuations may be excessive. This signal is the staiding 

point of the analysis, since this purely statistical method may not capture fast changes in 

trend in real time.

An example where the ti'end estimated by HP filter may not work well is the case of formerly 

planned economies. In Central and Eastern Europe, the creation of markets opened the
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door to price-basfxl supply of credit, supported by the increased use of bank deposits and, 

in some cases, inflows of foreign capital. These structural changes, and the relatively fast 

ec:onomic growth that followed, supported an iiic;rease in the level of private credit, often 

at a faster pace than nominal growth (Cottarelli et ah, 2005). The Basel III credit-to-GDP 

gap, unable to capture structural changes accompanying increases in the credit ratio, can 

be niisl<;ading when the economy is undergoing fundamental economic transformations.

This example shows the importance of considering other economic and financial variables 

and also qualitative information in forming a judgement over the sustainable level of credit 

in an economy. In the c:r(;dit boom literature, patt(;rns of niic:ro and macroeconomic vari­

ables before and aftru' episodes of sharp increases in credit are studied to understand the 

featunis of boom-bust cycles (Gourinchaa et ah, 2001; Meuidoza and Teirrones, 2008; Schu- 

larick and Taylor, 2012).

In this papeu', we; builei e)n a methoel that has be;e;n use;d in the e;ase e)f feiimerly planned 

econe)mie;s, whe;re;by a lejiig-nm relation be;tween a e;re;dit me;<isure; and a set of niae;re)e;e;e)- 

ne)mic variables is estimate;d and used tee asse;ss the; e urre;nt level e)f e;redit relative te) the 

lung-run trend (Egert et ah, 2006; Kiss et ah, 2006; Ce)ttare;lli t;t ah, 2005).

In these studies, the sustainable level e)f e;re;dit is estimate;d by meedel projeectieens based 

on the enirrent level e)f maeTe)ece)ne)mic variables. This may be; appre)priate in the case e)f 

transition t;conomies, where the fast e'hanges in mae;re)ece)ne)mic variabk;s typically re;flect 

convergence teewards a new equilibrium. However, feer relative;ly developed countries, sepa­

rating a credit boe)m frejin a structural increase in credit re;quire;s asse;ssing the sustainability 

of the macroeconomic conditie)ns which accompany the; incre;ase in credit.

We thus proceed in three steps. First, we estimate; a long-run relation between the credit 

ratio and a parsimonious set of financial and real variables relating to the ratio of credit 

to GDP in the long run. Second, we calculate two sets of model projections, using ei­

ther the current level of the macroeconomic variables or the medium-term average. When 

the current-value projection is higher than the actual credit ratio, the system is stretched
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towards a higher enidit ratio. This may be due to structural or cyclical reasons. A pre­

liminary indication is given by the model projections based on medium term av(!rages, 

as short-term cycles are removed. We investigate this further in the third step, where 

we decompose the medium-term projection by looking at medinm-term changes in the 

macroec(jnomic variables and their implications for the sustainable level of credit.

The paper that most ckxsely relates to our work is Albuqmuque et al. (2014), which es­

timates a long-run relation between household credit-to-GDP in US states and uses it to 

assess the deleveraging needs of US households.

3.2.1 Choice of covariates

Given that onr approach is bastid on the interaction bctwcHui crc^dit-to-GDP and a set 

of economic outcomes that determine credit sustainability, it is important to select, the 

variablcis that appropriately capture; these interactions. Note; that since our aim is to 

determine the extent to which economic pattenns are consistent with the long-run level of 

the ratio of credit to GDP, c:oncepts which an; related with creedit provision in the short run 

are not ccjnsiderc;d. For example, open-economy variablccs such as capital inflows, which 

are associated with increases in cr(;dit but do not necc;ssarily increase repayment capacity, 

are not considered. Building on the findings of previous literature, we select the coiicccpts 

to be considered as follows.

The amount of credit relative to income that an economy can afford to reepay depends first 

and foremost on the level of economic development. Richer countries can borrow more 

because they can more credibly commit resourc;es; higher production per capita is typi­

cally paired with more wealth, higher financial development and lower political instability. 

Buncic and Melecky (2014) provide empirical support for this hypothesis, by showing that 

country-specific long-run estimates of the income elasticity of real private credit are posi­

tively related to the level of financial and economic development. The r(;sults of Kelly et al. 

(2011) are consistent with this interpretation: the paper documents a structural break in
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the rcdation between nominal private sector credit and nominal GDP in the Irish ec:ononiy 

around 1998, after a pcuiod of intense deregulation of credit markets and during years of 

impressive GDP growth.

In addition, the sustainability of the credit-to-GDP ratio is related to nominal interest rates 

via the debt service burden. At the microeconomic level, the sustainable debt-to-income 

ratio for a borrower decreases when the nominal interest rate rises, because debt servicing 

costs use up a larger share of income. If the propensity to consume of lenders is lower 

than of borrowers, or if frictions prevent the expenditure of lenders from compensating 

for the fall in the expenditure of borrowers, the negative ndation bfdween the interest 

rate and cr(!dit-to-GDP carries over to the aggregate level (.luselius and Drehmann, 2015; 

Eggeutsson and Krugman, 2012). Studies analysing the long-run corndates of the ratio 

of private; credit to GDP consistently find a negative; re;lation with the intere;st rate (Kiss 

e;t ah, 200(); Castro et ah, 2016; Juselius and Dr(;hmann, 2015).

These; studie;s alse) find a ne;gative asse)ciation be;twf;e:n the cre;dit ratie) and infiatie)n. The 

nejgative; rehitie)n can be; e;xplaine;ei by the reeluction in e're;dit supply that occurs when 

prices increrase at a fast rate, due te) the difficulty e)f financial inte;rme;diaries to predict 

future profits of borrower firms (Druck and Garibaldi, 2000). The lite;rature; attributes this 

effect to the incre;ase in r(;lative price variability, with which a high-inflatie)n environment 

is fi'e;quently paired. If the relative price e)f inputs and e)utput e)f firms are hard te) predict, 

and if costs of monitoring and repossession are so high that the interest rate needed to 

cover these costs inc'reases the probability of default of the borrower, euedit is rationed 

in equilibrium (Williamson, 1987; Druck et ah, 2007; Boyd et ah, 2001). Be;cause it is 

difficult to obtain long time series of measures of price variability that are comparable 

across countries, we use the rate of inflation; specifically, the realised rate of inflation, in 

light of previous findings pointing to a relation between variability of relative prices and 

bf)th anticipated and unanticipated inflation (Parks, 1978; Fischer et ah, 1981).

The sustainability of the credit-toGDP ratio also relates to the level of asset prices. In a 

world with collateral constraints, credit is bounded by the fraction of assets that can be
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pledged; iii the steady state, if borrowers are credit constrained, aggregate cr(;dit hits the 

collateral constraint limit, and lev<;rage, defined as credit over assets, is cx)nstant (Bernanke 

et ah, 1999; Kiyotaki and Moore, 1997). In this setting, an increase in asset prices has a 

positive impact on private sector borrowing, by relaxing credit constraints. Empirically, 

a ptjsitive long-run relation between aggregate credit and asset prices for industrialised 

coimtries is documented in Hofmann (2001).

The collateral constraint limit also implies a positive relation betwt^en the ci'edit-to-GDP 

ratio and asset prices: when asset prices rise, credit increases proportionally to ktx^p lever­

age constant, while output is unchanged (.Juselius and Drehmann, 2015). Similar to the 

setting in Juselius and Drehmann (2015), in our analysis it would be optimal to use an in­

dex of asset prices encompassing residential and commercial real estate, and equity shares, 

in the spirit of Borio et al. (1994). However, aviiilability of the data needed to build such 

an index is limited for several coimtries in our sample. Given the relative importance of 

property prices in securing debt, and to maximise country coverage and time series length, 

we fiocus on real estate prices. Borio and Lowe (2002b) shows a comparison between an 

aggregate assc;t price index and its components: for European countries, real estate prices 

track the aggregate asset price index remarkably well.

An additional concept may influence the c;redit ratio in the long run: the share of fixed 

capital investment in GDP. In the collateral constrained fi'amework described above, if the 

share of assets created from production increases, the leverage limit implies that c:redit rises 

relative to GDP. Morcxjver, credit demand rises to smooth the additional future income 

deriving from increased investment. In sum, credit-toGDP rises with investment-to GDP 

(the investment ratio).

In summary, our model contains two real economy variables, real GDP per cupita and 

the investment ratio, which capture current and future economic development. A third 

variable, inflation, captures uncertainty in future relative prices and Arms profitability. 

Finally, the model contains two variables relating to the financial side, representing the 

burden of debt and the value of collateral. The next section describes the data which 

underpins the enipiric;al analysis.
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3.3 Data

W’e use the credit data compiled by the Bank for International Settlements. The database 

comprises credit to the non-financial private sector, split by borrower sector (households 

and non-financial corporations). Credit encompasses all instruments, including bonds. For 

a detailed description of the concepts captured by the credit valuables used in this paper, 

see Dembiermont et al. (2013).

Economic development is measured by real GDP per capita in 2005 US dollars, from World 

Bank national accounts data. The proxy for the lending rate is the short-term interbank 

market rate, from the AMECO database. Our inflation variable comes from the same 

database;, and is de;rive;d fremi the GDP de;fiate)r.^ Re;al henise prie;e;s are freim the OECD 

Analytie;ai Henise Price database: the base ye;ar is 2010. The investment share in GDP, 

eir investment ratiei, is the ratiei eif gross fixe;d capital fbrmatieni tei GDP frenn the Wenld 

Bank. Summary statistics are gathe;re;el in Table;s 3.1 to 3.5.

3.3.1 Structural aried cyclical changes

In the previous sectieni, we set enit a franie;work linking macroecemennic e:oncepts tei the 

ratio of non-finane:ial private sector credit tei GDP. Feir eexmomic elevelopments to allow 

feir a higher sustainable eredit-tei-GDP, the change eniglit tei be pe;rnianent. In this sectieni, 

we show the time series eif the variables used in enir inoeiel and the smeieitheed series which 

will be; use;d for medium-term projections in the feilleiwing sustainability analysis.

Figure 3.1 plots the credit ratios of the wheile neni-financial private secteir and its sub­

sectors. In all the countries considered, credit ratios increased over the sample period. Only 

in Austria did the ratiei of nein-financial private sector credit-tei-GDP increase steadily over

'The inflation series is derived freim nominal and real interest rates. We choose to use this source because 
it contains data from 1970. whereas more standard sources such as the World Economic Outlook (WEO) 
provide data from 1980 only. The correlation between AMECO and WEO series is 0.9; as a result, when the 
econometric model is estimated using the WEO series, the coefficients are economically almost identical, 
although the statistical significance is reduced.
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tie whole sample period. In the other countries, an acceliTation of private ci'edit to GDP 

is observable from around 1995; c;ountries when! the private sector credit ratio surged the 

most before the crisis also experienced a contrac:tion during the c:risis (Dciiimark, Greec:e, 

Ireland, Portugal, Spain and UK). The non-financial private sector credit ratio closely 

follows movements in the non-hnancial corporations credit ratio until recently, when bor­

rowing of the household sector gained importance. Still, the productive sector is allocated 

tie majority of private sec'tor credit in many conntries (Germany, Denmark, UK and more 

recently Greece, are exceptions).

Figures 3.2 to 3.(1 chart the time series of the variables included in the long-run equation, 

aong with the respective ten-year moving averages. In the empirical analysis in the follow­

ing section, we will use the moving average as a first approximation towards the long-run 

vilue of these variables. It is th(!refore important to understand the ability of the smooth(!d 

scries to capture the long t(!rm component, leaving out cyclical fluctuations. In order to 

pirmit real-time analysis, we take backward looking moving averages.

Figure 3.2 shows the log of r(!al GDP per capita, in constant 2005 dollars. Due to the 

upward trending nature of this variable, the backward-looking moving average is almost 

always below the actual series. In the severe recession following the global financial crisis, 

the moving average decreases in Gnaece, Italy, Portugal and Spain. This suggests that in 

these countries, the moving average overestimates the long-run trend.

At the same time, interest rates and inflation decline in all countries in the period consid- 

(!red (Figures 3.3 and 3.4). Gonsidering the variability of these variables, the approximation 

captures the long-tcirm trend of these variables relatively w(!ll, removing to a large extent 

short- to medum-term fluctuations.

Real house prices increased in all countries in our sample, except Germany and Portugal 

(Figure 3.5). The countries with the largest increase in private sector cr-edit ratios are 

also the ones with the largest inc:rease in the real house price index, with few exceptions.^

^There are two exceptions; Prance, where the increase in credit is not comparable to the surge in 
real house prices starting in 2000; and Portugal, where private credit increased dramatically without a 
corresponding increase in real house prices.
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A large share of the increase in house prices was reverted during the crisis in Denmark, 

Greece, Ireland, Italy, Netherlands, Spain and UK. The moving average smooths shorter- 

term cyclical moveunents, although the most pronounced fluctuations are not completely 

removed.

The same countries where real house prices increased fast and then reverted, also had a 

surge in investment relative to output during the same period, against the background of a 

long-term trend towards decreasing investment ratios (Figure 3.6). The rise in investment 

has b<!en associated with a construction boom supported by rising house prices. A similar 

pattern is present in the data for Sweden and Franc:e, where current r(!al house prices and 

gross fixed capital formation are increasing along with the credit ratio. In Sweden, the 

pace of rising house prices is even faster, and the investment ratio even higher, in 2015 

than in 2000.

Thes(! stylis(!d fac;ts document a nnmber of long-run changes that European ec;ononiies went 

through in the last four decades. Ec:(momic development, lowin' inflation and higher house; 

prices an; all consistent with higher credit-to-GDP. In the niext section, an econometric 

framework is used to identify a long run relation between the credit-to-GDP ratio and the 

variables affecting credit sustainability. We argue that assessing the sustainability of c;redit 

ratios should start from an assessment of the sustainability of the long-run covariates of 

credit.

3.4 Econometric analysis

We estimate a long run equation relating the ratio of non-financial private sector credit to 

GDP with variables capturing the concepts set out above, using a single-equation panel 

error-c:orrection model. The aim is to identify a long-run relationship between the variables 

and to determine when the credit ratio differs from the value predicted by the common 

trend. For this purpose, we do not need to identify causal relationships between the credit 

ratio and its covariates; we can use a parsimonious single-equation model, on the basis of
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the results (jf Johansen tests for eointf^gration run separately for each country, which find 

a single cointegrating vector among the non-stationary variables in the model. Instead of 

relying on the identific:ation assumptions needed to isolate structural shoc;ks in a multiple- 

equation setting, we believe it is more transparent to just assume credit to be the only 

variable adjusting towards the common trend when tlu; .system is off-equilibrium. The 

equation to be estimated is:

^creditit , ^^creditu-i ^ ^ _
^ - — Mi + y( ^ n n--------P + 0 AXit + SitGDPn GDPit-r (3.1)

where /i* are country fixed effects, (}) is the adjustment coefficient, and X is a vcictor col­

lecting the long-run covariates of the credit ratio. The dependent variable is the ratio of 

non-financial private sector t:redit to GDP.

The imbalanced panel contains 15 countries which are nuunbers of the European Economic 

Area.^ The focus is on the EEA because the common market, converging regulatory frame­

works, and exchange rate pegs ensures these countries ai'e a relatively homogeneous group. 

We assume equal coefficients across countries; the appropriateness of this assumption is 

discussed in Section 3.4.2.

The model is estimated at quarterly frequency and spans from 1970 to 2014. To ensure 

meaningful long run analysis, only countries with data at least from 2000 are included. For 

eight countries, data stretches back to 1970. Sensitivity analysis shows that estimating the 

model on these countries alone does not change the residts. This is discussed in Section 

3.4.2.
®The countries are: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, 

Netherlands, Norway, Portugal, Spain, Sweden, and UK.
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Tablt; 3.6 reports loiig-ruu withiii-correlations biitweeii the variables. These reflect the 

stylis(xl facts described above: for instance, real GDP per capita is positively c:orrelated 

with the credit ratio and real house prices and negatively c:orrelated with the investment 

ratio; interest rate and inflation are positively c:orrelated.

We ran unit root tests based on augmented Dickey Fidler regressions, summarised in Table 

3.7. The credit ratio, the interest rate and the real hou.se price index are integrated of order 

one. The presence of a unit root is rejected in the log of real GDP per capita, although tests 

run separately on the level suggest that real GDP per capita is 1(1). The other variables are 

also stationary. Pedrf)ni tests for cointegration strongly reject the null of no cointegration 

in all our specifications (bottom line of Table 3.8).

We estimate the error-c;orrection model by dynamic OLS with Newey-West standard errors. 

The standard errors of the coefficients in the long run equation reported in Table 3.8 are 

calculated with the delta method; in all the specifications, the adjustment coetticieut is 

highly significant and negative, consistent with the presence of cointegration.

3.4.1 Estimation results

Table 3.8 reports the coefficients of the estimated long-run equations. The sign of all 

coefficients confirm the expectations arising from our discussion. In the first c:olumn, a 1 

percent increase in real GDP per capita is associated with a 2.3 percentage point increase 

in the credit ratio. Controlling for cost of borrowing and inflation reduces the linear 

association to 1.5 percentage points in columns 2 and 3. In the second column, an increase 

in the nominal interest rate by 1 percent reduces the sustainable private credit ratio by 3.8 

percentage points, consistent with the prediction that economies where interest rates are 

structurally low can afford to borrow a higher proportion of income.

When inflation is added to the model, the relation between interest rate and private sector 

credit ratio disappears. This suggests that inflation, rather than the debt service burden.
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explains the negative relation bcdween the nominal interest rate and the credit ratio via 

its impact on the nominal interest rate.

Compared to an economy where prices grow 2 percent annually, a country with an inflation 

rate of 12 percent has a ratio of private sector cr(;dit-to-GDP that is lower by 57 percentage 

points, ceteris paribus (column 2). While the economic magnitude of this relation might 

seem large, an inflation rate of 12 percent can bf^ associated with large relative price varia­

tion and macroeconomic uncertainty (Fischer et ah, 1981), resulting in hardly predictable 

profitability of the projects proposed by loan applicants and uncertain future values of 

asset prices.

R(^al house prices are strongly positively associated with the private sector credit ratio in 

colnmns 5 through 7; the R-squan;d of the error correction model increases by (i p(!rc:entage 

points wlnui r(;al house pric:es are added in column 5, consistcuit with the prestuice of sig­

nificant collateral effects. In addition, the investment ratio further increases the (!xplained 

variance by 9 pcucentage iroints.

In column 6, a 1 percentage point increase in the investment ratio is eissociated with 18.7 

percentage point rise in the tT(Klit-to-GDP ratio, ceteris paribus. At first look, the ec:onomic 

magnitude of this coefficient might seem large. To reconcile it with intuition, consider that 

the vai'iability of the investment ratio in the long run is low (Figure 3.5). A structural 

increase in the investment ratio by 1 percentage point in one cjuarter is a considerably 

large addition to fixed assets, in relative terms. Moreover, because the investment ratio 

has a strong positive correlation with inflation and the interest rate, and a strong negative 

relation with real GDP per capita (Table 3.6), in a non-orthogonalised world, increases 

in investment are ofttm acc:onipanied by the counteracting effect of these variables. This 

interpretaticni is also ccjnsistent with the impact of including the investment raticr in the 

model on the coefficients on r(;al GDP per capita and inflation.
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3.4.2 Robustness

Before proceeding with the sustainability analysis, we perforin a number of checks on the 

estimation. In Table 3.9, we restrict the sample to exclude countries where data availability 

starts after the year 1980. The c:oefficients in the top half of the table are not statistically 

different from the coefficients in Table 3.8. Further, we test for equality of the coefficients 

across countries in the bottom part of the table, by interacting country dummies with each 

of the variables in the model. This is done separately for each country in the columns of 

the table. For all the interaction terms except two, the interactions are not significant, 

and in the two cases where the coefficients are different fi'om the baseline, the statistical 

significance is 10%. We conclude that the assumption of equal coefficients is appropriate.

Moreover, we are concerned that the common trend may vary when the level of credit is 

a large share or multiple of income. The long-run relation may vary due to two factors. 

First, this may reflect financial deepening. The credit-to-GDP ratio has been usi^d in the 

literature to proxy financial development (fore example, Arcand et ah, 2012). It is possible 

that the economic mechanisms at play in our model change with the level of financial 

development. For (;xaniple, collateral constraints may be slack in more developi^d financial 

systems, attenuating the relationship between house prices and ci'edit. Second, if credit 

reaches saturation levels, debt overhang may change the relation between credit and the 

rest of the economy. For example, in an economy with high debt to income ratios, a fall 

in the interest rate may not increase credit capacity but simply reduce the current debt 

overhang.

We split the sample at the 50th, 70th, and 80th percentile, corresponding to credit 120%, 

150% and 170% of GDP, and test for different coefficients above and below these thresholds. 

Table 3.10 presents the results. The log of real GDP per capita has a steeper relationship 

with the credit ratio in the lower part of the sample. When credit-to-GDP reaches high 

levels, increases in financial deepening may be accompanied by smaller improvements in 

financial and economic development (Arcand et ah, 2012).
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The interest rate is positively associated with the credit ratio iu the upper half of the 

sample. This is consisteuit with the idea that at high leveds of debt, there; is less room 

for manoeuvre whicd impedes adjustment and if the interest rate increases, debt ine;reases 

nmchanically, ceteris paribus.

The re)le of inflatieen de)es not vary in the upper samples except in the first column. This 

dip in the ce)efficient between the 50th and the 70th percentile seems te) be a statistical 

artifaed, capturing the tempe)rary acceleration in the rise e)f credit ratios whiedi e)ccurred in 

a number e)f countries be;twe;en 1985 and 1995, during years when inflation flattened out. 

Reunoving the peu'iod 1985-1995 from the sample, the interaction be^cornes statistically not 

significant.

Turning to re;al house; prices, the inde;x is relate;el te) cr(;elit te) GDP ratie) e)nly in the 50th- 

80th percentile interval. This result de)e;s ne)t support the interpretation that ce)llateral 

e;e)nstraints elisappear with finanedal elex;pe;ning.

Finally, the relationship with the investment ratio eioe;s not ediange fe)r high levels of the 

e;re;elit ratie). Also here;, the ce)e;fficie;nt in the first ce)lnnni is driven by the; pe;rie)el 1985-1995 

when the ce)rre;lation between the two ratios is tempeerarily stre)nge;r. When, in a long-run 

model, we reestrict the sample to short time periods, theere is the risk to capture dynamics 

whie;h are ieliejsyncratic to the perie)d selected, as the estimate)!' of the trend is prevented 

from sex;ing thre)ugh the cycle.

3.4.3 Sustainability analysis

We now turn to using model projections to help assess the sustainability of credit-to-GDP 

ratiers. Cerintegratieni between the variable;s ensures that any deviation of the credit ratio 

fi'om the pre)jection based on the common trend disappears in the long run. To the extent 

that the variables plugged in the long-run equation are in equilibrium, the credit ratio is 

in equilibrium too. If these variables are off their structural value, they will tend to revert 

to it; consequently, the credit ratio will also be off-equilibriurn.
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W'e propose! a trauspar<!ut method to look at the economic system and understand underly­

ing patterns. As a first step, we look at model projections basexl on the current level of the 

macroec:ononiic: variables; we name these “cmrrent projections”. When current projections 

are above the actual level of credit-to-GDP, the system is stretch(!d towards a higher credit 

ratio. Whether the higher level is sustainable dep«!nds on whether the macroecononuc 

variables will revert. For example, in an expansion where interest rate is only temporarily 

low, and real GDP, the investment ratio and real house prices are higher than their fun­

damental value, the current projection will not repres(!nt a su.stainable credit ratio. When 

these variables return to the level justified by fundamentals, the projection will revert too.

In a second step, we project the credit ratio onto ten-year moving averages of the niac;ro 

variables (“medium-term projections”). In the smoothed series, the short-term component 

is removed. This brings us closer to a structural pr(!diction, although medium-term fluc­

tuations are still capture!d in the projection. In other words, the projections obtained this 

way may still contain a revertible component.

In a third step, we study the yearly change in the m(!diuni-t(!rm projections, looking at the 

contribution of each variable. This is done by multiplying yearly c'hanges by the respective 

long-run coefficient. This allows us to set: whic;h variables are contributing to the rise or fall 

of thc! projection; c!xternal information on future t^hanges in these variables bears a meaning 

on the sustainability of the projected change: in the credit ratio. This is a practical way 

of looking at several variables at once and also take into account the implications of these 

patterns for the ratio of credit to GDP.

In the charts to follow, to simplify exposition we sc:parate econonnes into thrc:e groups: 

EMU crisis countries, EMU non-crisis c;ountries, and non-EMU countries. In figures 3.7, 

3.8 and 3.9, we plot current projections, medium-term projections, actual credit ratios, 

and HP-filtered credit ratios in each of the thre* groups of countries. In the run-up to the 

crisis, current projections are above actual credit ratios in Greece, Ireland, Italy, Spain, 

Finland, France, Netherlands, Denmark, and to a smaller extent, Belgium and Sweden. 

The countries where the current projection was farthest from the actual value are those
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where the boom was most pronounced and which suffered the most from the crisis. Indeed, 

curnmt projections fall sharply in these countries when the crisis breaks out.

In a sense, the differcmce between current projection and actucd value provides a signal 

similar to the HP-filtcT in that it announces increases in the credit ratio. In all EMU crisis 

countries, the current projection goes above the actual ratio around the same time that 

the HP gap becomes positive, or even earlier. However, life? for the HP gap, the signal does 

not distinguish betw(;en excessive increases in credit and increases whicdi are supporte^d by 

und(!rlying economic forces.

This brings us to medium-term projections. A compai'ison of current and medium-term 

projections in figures 3.7, 3.8 and 3.9 demonstrates that removing boom-bust patterns 

helps the projection of long-run changers. For example, for Spain in Figure 3.7, curnmt 

projections in 2015 are at the level of 1995. This is because the reccission depressed GDP, 

real house prices and investment; however, if these variables revert to their normal level, 

they will bring the proj(x:tion clos(U' to tin; (equilibrium keved. Figure 3.7 shows that medium- 

term projections partly overcome this problem but do ikA reemove long and wide cyclical 

fluctuations. Gonsider the Irish case: the medium term projection is higher than the actual 

ratio in the boom, and falls in the recession, because the ten-year averages do not remove 

cycles completely.

In Figures 3.8 and 3.9, the impact of cycles on medium-term projections is less clear-cut. 

Gontrary to the cases of Ireland and Spain, the credit boom is relatively easy to identify 

ex-post, in EMU non-crisis and non-EMU countries, wlndher medium-t(erni projections are 

capturing a cycle is less obvious. The next part of our analysis is a simple and standardised 

first step towards understanding the economic patterns which are related with credit both 

in the medium and log run. Whereas structural and cyclical components are unobservable 

and any assessment that tells them apart implies some judgement, our method offers a 

tool to guide judgement by considering several aspects of the economy at different time 

horizons.
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In Figures 3.10, 3.11 and 3.12, we decouipose the iiiediuin-terni projected change in the 

credit ratio. We multiply yearly changes in the t(ui-year backward-looking moving averages 

by the respective long-run cf)efficients. Whereas averaging over the previous ten years can 

remove business cycle fluctuations, it may not remove! c:ompletely financial cycles, which 

can span more than a decade (Schularick and Taylor, 2012; Schuler et ah, 2015).

Also in Figures 3.10, 3.11 and 3.12, the extent to which predicted changes in the credit-to- 

GDP ratios can be interpreted as structural depends on whether one sees the changes in 

the moving averages as sustainable. To inform suc;h assessment, it is useful to consider how 

the right-hand side variables co-move along the financial cycle. Firstly, house prices, real 

GDP and inflation positively co-move with the financicil c:ycle, whereas interest rates have 

a negative co-movement (Schuler et ah, 2015). Mor<!Ove!r, the investment ratio positively 

correlates with the financial cycle and can be associat(id with unsustainable patterns. For 

example, before the global financial crisis, many countries had investment booms in capi­

tal eniploy(!d in the production of non-tradable goods, or non-productive capital, such as 

r(!al estate. When the boom comes to an end and these; s(!ctors disinvest, it can be diffi­

cult to shift production and investment back towards more productive uses, aggravating 

the recession (Blanchard, 2007; Lane, 2012). Morawer, in upturns of the financial cycle, 

projects with negative net present value are more likely to receive financing because of the 

pro-cyclicality of risk measurement (Bf)rio et ah, 2001); in sum, fixed capital invf!stnient is 

pi'o-cyclicah

Visual inspection of medium-term dynamics of the right-hand variables, their co-movement 

with one another, and their relation with the credit ratio, helps understand the structural 

or cyclical nature of macroeconomic patterns. Consider the example of Ireland in Figure 

3.10: in the 1996-2008 period, all variables change in directions consistent with the financial 

cycle. House prices, real GDP per capita and the investment ratio increase, whereas the 

interest rate decreases. To a lesser extent, inflation also increases. This pattern is consistent 

with the expansionary phase of the financial cycle, and with the exception of inflation and 

the interest rate, in our model the pattern also predicts an increasing credit ratio. On the 

other hand, in the 1981-1995 period, the co-movement of these variables does not suggest
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t.ie presence of a (U'edit boom: inflation is on a decreasing path after the oil price shocks 

of the l!)70s, gross fixed capital fonnation-to-GDP is decreasing but real GDP per capita 

if growing steadily. It is not unreasonable to pose that, between 1981 and 2005, changes 

in inflation, real GDP per capita and, only part of the increase in real house prices, can be 

considered structural changes.

Similar features are visible in recent years in France (Figure 3.11) and Sweden (Figure 

3 12). In both cases, the moving average of both real house prices and the investment ratio 

are rising since 2001. The inc;rease in real house prices, in particular, has continued aft,er a 

short slow-down during the crisis. The increase in the investment ratio is smaller than in 

the Irish case before the crisis, and is small compaiffd to the prolonged fall that occurred in 

these countries in the y<iars before 2003. Still, the large and continuous increase in house 

prices, and the associated incu'ease in credit ratios observc:d in Sweden and France in the 

last decade, raise c;oncerns over their sustainability.

3.5 Conclusion

Rising indebtedness relative to income is a positive development if it is the result of a 

permanent improvement of borrowers repayment capac;ity or a lof)sening of collateral or 

credit constraints. When the increase in aggregate indebtedness is only supported by 

cyclical patterns, however, the; subsequent deleveraging needs may be bitter. The analysis 

in this paper aims at helping the assessment of the amount of credit to the non-financial 

private sector that is consistent with long term sustainability. We provide a transparent 

framework to match changes in the ratio of private credit to GDP with patterns in the rest 

of the economy.

This approach can be used to assist policy makers in the analysis of the information which 

informs the decision to activate the counter-cyclical capital buffer. We find that using our 

approac:h, a number of patterns are visible in the data before the CTisis for the countries 

where credit contrac:ted the most after the crisis such as Ireland and Spain. Sinnlar patterns
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an; ciirnaitly present in Ranee and Sweden, whieii suggests that vidnerabilities may be 

building up in these countries. Whereas additional qualitative and quantitative information 

should be considered before activation of the c;ounter-c:yclic,al capital buffer, the presence 

of a buffer in Sweden confirms the result of our analysis.
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Tables and Figures

Figure 3.1: Private sector credit-to-GDP ratios, 197()Q1 to 2014Q4.

Austria Belgium Denmark Finland France

Non-financial private sector 
Non- financial corporation sector

----------- Household sector

Note: Non-financial private sector is the sum of household and non-financial corporation sectors.
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Figure 3.2: Log of Real GPD per capita. 197()Q1 to 2()14Q4.

Austria Belgium

Greece

Portugal

Denmark

Ireland

Spain

Finland

Italy

Sweden

France

Netherlands

UK
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Real GDP per capita
10-year backward looking moving average

Note: Constant 2005 US dollar. Natural log.
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Figure 3.3: Nominal short term interest rate, 197()CJ1 to 2014CJ4.

Austria Belgium Denmark Finland France

Germany Greece Ireland Italy Netherlands

/V
Norway Portugal Spain Sweden UK

—I—\—I—f—I—1“ “1“

Nominal short term interest rate 
10-year backward looking moving average

Note: 3-raonth interbank interest rate. Annual rate, per cent.
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Figure 3.4: Inflation, 1970Q1 to 2()14Q4.

Austria Belgium Denmark Finland

Gemiany

Norway Portugal Spain Sweden

France

Netherlands

UK

Inflation
10-year backward looking moving average

Note: Derived from GDP deflator. Annual rate, per cent.
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Figure 3.5: Real house price index, 197()Q1 to 2()14Q4.
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Note: Base year 2010.
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Figure 3.6: Investiueut ratio, 197{)Q1 to 2()14Q4.
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Investment ratio
10-year backward looking moving average

Note: Ratio of gross fixed capital formation to GDP, percentage points.
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Figure 3.7: Actual noii-fiuaiicial private sector credit-to-GDP ratio, model projections and 
HP filter. EMU crisis countries.

Greece Ireland Italy

O)ro
c
03o
03

Q.

Portugal Spain

Actual credit/GDP
------------------- Long-run projections at current values of X

HP filter
Long-run projections at 10-Y MA of X

Note: Projections are based on the equation in column C of Table 3.8. Long-dashed lines use 
actual values of right-hand side variables; short-dashed lines use ten-year backward-looking 
moving averages of right-hand side variables. Grey lines are the trend component of the credit 
ratio, extracted with Hodrick-Prescott filter with a lambda parameter of 400,000.
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Figure 3.8: Actual non-financial private sector cr(Klit-to-GDP ratio, model projections and 
HP filter. EMU non-crisis countries.

Austria Belgium Finland
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Actual credit/GDP
-------------------Long-run projections at current values of X

HP filter
Long-run projections at 10-Y MA of X

Note: Projections are based on the equation in column fi of Table 3.8. Long-dashed lines use 
actual values of right-hand side variables; short-dashed lines use ten-year backward-looking 
moving averages of right-hand side variables. Grey lines are the trend component of the credit 
ratio, extracted with Hodrick-Prejscott filter with a lambda parameter of 400,000.
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Figure .‘1.9; Actual iioii-financial private sector cixidit-to-GDP ratio, model projections and 
and HP filter. Non-EMU countries.

Denmark Norway

Actual credit/GDP
------------------- Long-ain projections at current values of X

HP filter
Long-run projections at 10-Y MA of X

Note: Projections are ba.sed on the equation in column 6 of Table 3.8. Long-dashed lines use 
actual values of right-hand side variables: short-dashed lines use ten-year backward-looking 
moving averages of right-hand side variables. Grey lines are the trend component of the credit 
ratio, extracted with Hodrick-Prescott filter with a lambda parameter of 400,000.
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Figure 3.10: Changes iii lO-year moving average multiplied by respective long-run coeffi­
cients. EMU c;risis countries.
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Nominal interest rate
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Note: For each variable, the yearly change in ten-year backward-looking moving average is 
multiplied by the coefficient of the respective variable from the equation in column 6 of Table 3.8.
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Figure 3.11: Changes iu 10-year moving average multiplied by respective loug-ruu coeffi­
cients. EMU non-crisis countries.
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Note: For each variable, the yearly change in ten-year backward-looking moving average is 
multiplied by the coefficient of the respective variable from the equation in column fJ of Table 3.8.
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Figure 3.12: Changes in lO-year moving average nndtiplied by respective long-run coeffi­
cients. Non-euro countries.
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Note: For each variable, the yearly change in ten-year b£u::kward-looking moving average is 
multiplied by the coefficient of the re.spective variable from the ecjiiation in column 6 of Table 3.8.
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Table 3.1: Summary statistics. 
Real GDP per capita.

Country Mean SD Min Max
Austria 39002 1952 35247 41230
Belgium 29152 6630 17257 38636
Denmark 38309 8240 24910 50695
Finland 29813 7541 18511 42415
France 28301 5754 17381 36074
Germany 28978 6539 17473 39892
Greece 20441 2353 16603 24219
Ireland 30082 14744 12178 53918
Italy 20566 4716 17189 32831
Netherlands 32840 7715 21061 45043
Norway 56144 9202 41118 09095
Portugal 17115 2069 12148 19489
Spain 21073 4522 14654 27661
Sweden 36633 6393 26966 46067
UK 29505 7987 17486 41543
Note: Constant 2005 US dollars. Statistics re­
fer to the sample used in regressions on non- 
financial private sector. For regressions on house­
hold and non-financial corporation sectors, sam­
ples are shorter for some covmtries; the resulting 
summary statistics are slightly different, and avail­
able upon request.
Source: World Bank.
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Table 3.2: Summary statistics. 
Nominal short term interest rat(!.

Country Mean SD Min Max
Austria 2.3 1.5 .21 4.6
Belgium 0.2 4 .21 16
Denmark 7.3 4.6 .27 17
Finland 7.3 4.9 .21 16
France 6.5 4 .21 15
Germany 5 3 .21 12
Greece 4.2 4.1 .21 14
Ireland 7.7 5 .21 18
Italy 8.7 6 .21 20
Netherlands 5.1 2.9 .21 12
Norway 7.3 3.9 2 15
Portugal 6.2 5.5 .21 18
Spain 8.4 0.1 .21 20
Sweden 6.5 4.4 .66 14
UK 7.8 4.2 .51 17
Note: 3-nionth interbank rate in percent. 
Statistics refer to the sample used in regres­
sions on non-financial private sector. For re­
gressions on household and non-financial cor­
poration sectors, samples are shorter for some 
countries; the resulting summary statistics are 
slightly different, and available upon request. 
Source: AMECO database.
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Table 3.3: Surumary statistics. Inflation.

Country Mean SD Min Max
Austria 1.8 .4 1 2.6
Belgium 3.7 2.7 .47 12
Denmark 4.9 3.8 .49 14
Finland 4.8 4.3 -.11 20
France 4.5 4 .1 13
Germany 2.7 2 -.48 7.7
Greece 2.4 2.4 -2.9 6.8
Ireland 5.9 6 -4.7 20
Italy 7 6 .33 20
Netherlands 3.3 2.9 -1.1 13
Norway 3.9 4.1 -5.7 14
Portugal 4.5 3.7 -.44 13
Spain 6 4.9 -.41 19
Sweden 3.6 3 .45 10
UK 6.1 5.1 1.1 24
Note: Derived from GDP deflator, in percent. 
Statistics refer to the sample vised in regres­
sions on non-tinancial private sector. For re­
gressions on household and non-flnancial cor­
poration sectors, samples are shorter for some 
countries; the resulting summary statistics are 
slightly different, and available upon request. 
Source: AMECO database.
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Table 3.4: Suininary statistics. 
Real house price index.

Country Mean SD Min Max
Austria 95 9.1 82 114
Belgium 59 22 34 102
Denmark 70 21 43 126
Finland 72 18 46 101
France 62 22 38 105
Germany 113 7.5 98 127
Greece 90 17 61 118
Ireland 62 33 29 143
Italy 82 14 59 108
Netherlands 63 26 34 108
Norway 61 21 34 102
Portugal 108 11 82 123
Spain 59 27 24 117
Sweden 65 23 41 120
UK 57 29 23 115
Note: Base year is 2010. Statistics rc;fer to 
the sample used in regressions on non-tinancial 
private sector. For regressions on household 
and non-financial ccjrporation sectors, samples 
are shorter for some countries; the resulting 
summary statistics are slightly different, and 
available upon recpiest.
Source: OECD Analytical House Price
database.
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Table 3.5: Stimiuary statistics. Iiivestnieiit ratio.

Country Mean SD Min Max
Austria 23.3 1.02 21.6 25.7
Belgium 22.6 2.21 18.5 27
Denmark 21.5 2.61 17.5 27.2
Finland 24.7 3.56 18.6 33.5
France 22.5 1.81 19.4 26.8
Germany 23 2.63 19.1 30
Greece 21 4.52 11.6 26
Ireland 22.4 4.16 15.9 31
Italy 21.4 2.23 16.6 26.8
Netherlands 22.3 2.07 17.9 29.1
Norway 22.9 3.05 18.9 29.7
Portugal 23.5 3.61 14.8 28
Spain 24 3.06 19.2 31.1
Sweden 23 2.4 19.2 29.2
UK 20 2.39 16 24.9
Note: Ratio of gross fixed capital formation to 
GDP, in percentage points. Statistics refer to 
the sample used in regressions on non-financial 
private sector. For regressions on household 
and non-financ:ial corporation sectors, samples 
are shorter for some countries; the resulting 
summary statistics are slightly different, and 
available upon request.
Source: World Bank.
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Table 3.6: Long-run within correlations.

Pr CR RGDP PC Int rate Inflation RHP Inv R
Pr CR 1
RGDP PC .78 1
Int rate -.77 -.78 1
Inflation -.63 -.76 .79 1
RHP .70 .73 -.65 -.45 1
Inv R -.48 -.53 .49 .60 -.09 1
Note: Within correlation of ten-year non-overlapping averages. Pr CR, is non- 
financial private sector credit-to-GDP ratio; RGDP PC is real GDP per capita-, 
Int rate is nominal short-term interest rate; Inflation is annual percentage 
change in production prices, derived from GDP deflator; RHP is a real house 
price index with base year 2010; Inv R is gross fixed capital formation over 
GDP.
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Table 3.7: Unit Root Tests.

IPS Fisher
Stat Pr FI Pr F2 Pr F3 Pr F4 Pr

Private credit/GDP 4.43 0.99 10.11 0.99 4.44 0.99 4.58 0.99 -2.57 0.99
A Private creAit/GDP -11.33 0.00 218.27 0.00 -11.71 0.00 -■15.54 0.00 24.31 0.00
Log of Real GDP PC -4.97 0.00 135.91 0.00 -8.59 0.00 -9.67 0.00 13.67 0.00
Interest rate 2,23 0.99 12.23 0.99 2.59 0.99 2.43 0.99 -2.29 0.98
A Interest rate -17.28 0.00 384.88 0.00 -17.39 0.00 - 27.57 0.00 45.81 0.00
Inflation -1.59 0.06 38.81 0.13 -1.48 0.07 -1.45 0.07 1.13 0.12
Real house prices 2.70 0.99 17.34 0.97 2.64 0.99 2.91 0.99 -1.63 0.95
A Real house prices -8.68 0.00 152.14 0.00 -9.08 0.00 - 10.76 0.00 15.77 0.00
Investment ratio -2.46 0.00 46.60 0.03 -2.40 0.01 -2.40 0.01 2.14 0.02
Note: The table presents results of unit-root tests based on Im-Pesaran-Shin (IPS) test and a number of 
Fisher-type tests. The null hypothesis is that all panels are non-stationary; the alternative hypothesis is that 
at least one panel is stationary. The tests are based on Augmented Dickey Fuller (ADF) regressions with 4 
lags and allow for both panel-specific rho and means. Fisher-type tests estimate separate ADF regressions 
for ea<’h panel and then combine the results. FI combine P values using the inverse chi-squared, F2 using 
inverse-normal, F3 using inverse-logit, and F4 using a modihcation of the inverse chi-squared transformation 
that assumes N tends to infinity. The Im-Pesaran-Shin statistic is predicated on T going to inhnity, followed 
by N going to infinity. The Fisher test asymptotics are in T only except for F4.
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Table 3.8: Long run equations.

Private credit/GDP (1) (2) (3) (4) (5) (G)
Real GDP PC 2.30*** 1.54*** 1.53*** 1.42*** 0.18

(0.46) (0.25) (0.24) (0.23) (0.20) (0.35)
Interest rate -3.82*** -0.65 2.01* 1.88

(0.89) (1.16) (1.06) (1.21)
Inflation -5.67*** -5.03*** -5.62*** -11.23***

(1.37) (1.73) (1.25) (2.51)
Real house prices 1.99*** 0.76***

(0.26) (0.25)
Investment ratio 18.70***

(4.23)
Adjustment coeff -0.01*** -0.02*** -0.01*** -0.02*** -0.02*** -0.02***

(0.003) (0.003) (0.003) (0.003) (0.003) (0.004)

Observations 2,749 2,559 2,529 2,439 2,188 2,181
R-sq EC model 0.06 0.08 0.10 0.10 0.16 0.25
Pedroni panel-t stat 3.70 3.23 4.39 3.74 3.85 4.21
Note: Dependent variable is the ratio of non-financial private sector credit to GDP. Rml GDP 
PC is (log of real GDP per capita)*10(), Interest rate is nominal short term interest rate, 
Inflation is percentage change in production prices, measured by GDP deflator, Real house, 
prices is an index with base year 2010. Investment ratio is gross fixed capital formation over 
GDP, Adjustment coeff is the coefficient on the lag of the credit ratio in the error correction 
spec:iHcation, R-.scj EC model is the variance of the change in the credit ratio explained by 
the variables in error-correction form. Pedroni Panel-t stat is a cointegration test statistic 
distributed as a standard normal distribution; the null hypothesis is no cointegration. ***, **, 
* denote significance at 1, 5 and 10 percent levels respectively. Standard errors in parentheses.
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Table 3.10: Long run equations. Non-linearities.

Private creAit/GDP (50 pet) (70 pet) (80 pet)

Real GDP PC 1.36*** 1.28*** 1.14***
(0.42) (0.31) (0.29)

Interest rate 0.42 1.41 0.65
(1.07) (0.97) (0.92)

Inflation -8.85*** -9.08*** -9.08***
(2.21) (1.87) (1.95)

Real house prices 0.32 -0.05 0.18
(0.27) (0.26) (0.24)

Investment ratio 15.21*** 15.24*** 15.17***
(4.03) (3.30) (3.30)

Real GDP PC * High -0.23*** -0.20*** -0.11
(0.07) (0.06) (0.08)

Interest rate * High 5.79** 7.42** 32.99***
(2.48) (3.25) (8.70)

Inflation * High -8.53** -2.80 -9.30
(3.37) (4.36) (7.07)

Real house prices * High 2.34*** 0.65
(0.36) (0.55) (0.73)

Investment ratio * High 5.11** 0.62 1.79
(2.44) (2.37) (3.31)

Adjustment coeff -0.02*** -0.02*** -0.02***
(0.00) (0.00) (0.00)

Observations 2,181 2,181 2,181
Rsq EC model 0.271 0.275 0.288

Note: Dependent variable is the ratio of non-financial private sector 
credit to GDP. RpxlI GDP PC is (log of real GDP per capita)*100, 
Interest rate is nominal short term interest rate, Inflation is per­
centage change in production prices, measured by GDP deflator, 
Real house prices is an index with base year 2010, Investment ratio 
is gross fixed capital formation over GDP. In the second half of the 
table, each variable is multiplied by a dummy, High, equal to one 
when the credit ratio is higher than a threshold. In the first col­
umn, the dummy equals one when the credit ratio is higher than 
the median; in the second column, when the ratio is higher than 
the 70th percentile; in the third, when the ratio is higher than the 
80th percentile. Adjustment coeff is the coefficient on the lag of the 
credit ratio in the error correction specification. R-sq EC model is 
the variance of the change in the credit ratio explained by the vari­
ables in error-correction form. ***, **, * denote significance at 1,5 
and 10 percent levels respectively. Standard errors in parentheses.
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Chapter 4

The European CCP ecosystem^

4.1 Introduction

The growtli of financial systems meant not only larger exposmxis towards the r(!al economy, 

but also larger exposnr(!S amongst actors within the financial sector. In parallel to the new 

prudential rcjgidation for banks which motivated the analysis in the previous chapter, the 

reform of the financial system has enconipass(!d other aspects of the financial system. The 

build-up of exposures amongst financial traders has placxxi Financial Market Infrastruc­

tures (FMIs) reform on top the agenda for policy makers, as it became clear that FMIs 

are key to the resilience of the markets served and play a critic:al role in fostering financial 

stability.

One important change in the international framework for FMIs was the publication, by 

the Committee on Payments and Market Infrastructures (CPMI) and the International 

Organization of Securities Commissions (IOSCO), of a set of international standards for 

good practices in FMI. The CPMI-IOSCO Principles for Financial Market Infrastructure 

extend, harmonise and strengthen the standards previously in place, c:overing a range of 

FMI operations, including, among other things, credit and liquidity management, default

' This chapter has been written in coauthorship with Angela Arniakolla.

82



Chapter 4. The European CCP ecosystem

management, general business and optu-ational risk management, with a focus on trans­

parency (CPSS-IOSCO, 2012).

This paper is concerrn^d with Central Clearing Counterparties (CCPs), also called clearing 

houses, the FMIs that facilitate? the clearing of financial transactions, including over-the- 

counter (OTC) derivatives. The centrally cleared market has grown in size since the global 

financial crisis. At the global level, the perce^ntage of notional amounts outstanding of 

interest rate and credit derivatives which are centrally cleared has increased from approx­

imately 27% to over 52% between 2009 and 2014 (Domainski et ah, 2015). Regulatory 

reforms imposing mandatory clearing of certain types of interest rate and c:redit deriva­

tives are likely to cejiitribute to the continuation of this trend in the future (Rahman, 2015). 

In the Europe;an Union, certain categories of interest rate derivatives and Creidit Default 

Swaps (CDS) ai'e alre^ady subjesct to the cle;aring obligatieen, whereeas the implenie^ntatie)!! 

e)f e)ther cate?ge)ries is elue to take place gradually until 2019.^

Against this backgre)und, the goal e)f this pape^r is to construed, a datase^t te) study the 

European CCP eceesysteiin using publiedy available? informatie)n. The main ce)ntributie)n e)f 

the paper ceensists in ele)cumenting aspee:ts e)f CCP ope?rations, inclueling the number of 

traelers se?rve?d by eeaedi CCP (cle?aring membe?rs), the asse?t classe?s ede?are?el anel the anie)unts 

e)f transaelieens, the default rese)ure',es raise?d by the CCPs te) preetect freein e;e)unterparty risk, 

and the liquid resources maintained to settle? payment e)bligatie)ns.

On the peelicy side, we proviele an assessment e)f the extent te) whieh the public discle)sure?s 

re?quired e)f CCPs by inte?rnational stanelarel-setting bodies and analysed in the paper alle)w 

an assessment of the risks pe)sed by CCPs, fe)r the clearing menibe?rs and the financial 

system at large. We pre)pe)se a number e)f pe)lie;y ae:tie)ns aimed at improving the reliability 

of the data disclosed and their helpfulness for systemic risk assessment.

The chapter is organised as follows. In the next section we outline the functioning of a 

CCP. In section 3, we describe the dataset. In section 4, we provide a c;onceptual framework

^The dates from which the clearing obligations take effect, and the categories of as.sets to which they ap­
ply are detailed in the Regulatory Technical Standards supplementing the European Market Infrastructure 
Regulation (Regulation (EU) No. 648/2012).
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to the analysis of the data. In section 5, we present stylisiid facts (jii the markets served 

by European CCPs and the resources held for credit risk management. Liquid resources 

are the focuis of secdion (5. We conclude with a set of policy i-ecommendations, including 

possible actions to improve the usefulness of the public data.

4.2 The functioning of a CCP

When the counterparties to a financial trade clear the transaction centrally in a CCP, 

the CCP interposes itself between the contracting parties; by novating the contract, the 

CCP becomes counterparty to both the s(dk;r and the buy(^r, taking on the risk of default. 

The book of a CCP is said to be matched, because it contains both legs of a financial 

trade. The CCP collects resources from the clearing members against the risk of loss(!S 

incurixid in case of default by a clearing memb(U'. When this happens, the book of the 

CCP becomes unmatcluid, since the obligations towards the non-defaulting menib(;rs have 

to be met without the corresponding paynnuits from the defaulting leg.

Aft(U' a default, the CCP has to find a replactunent for the contracts where the defaulting 

clearing member was the original counterparty, thus rebalancing the book. CCPs typi­

cally manage clearing members defaults by hedging the open positions and auctioning the 

underlying contracts. The default risk for a CCP is thus the risk of losses incurixid while 

replacing the defaidting clearing member in all the contracts underlying its open positions.

To reduce replacement risk, CCPs estimate the cost of closing out the portfolio of each 

clearing member under two scenarios: normal and extreme market conditions. Clearing 

members are required to post as collateral an amount equal to the estimated loss from their 

portfolio under normal market conditions. This is called initial margin. Any loss in excess 

of this estimate is covered by a fraction of CCP’s capital, and by a fund collected from all 

clearing members. The size of this default fund has to be by ixigulation at least as large as 

the estimated loss, in excess of initial margin, which would be incurred upon defaidt of the
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two clearing membtu's to which the CCP has the largest exposure under (extreme market 

conditions.

When initial margin is not sufficient to cover replacement cost, the excess loss is covered 

by a sequence of dedicated resources, called the default wattufall. First, the contribution 

of the defaulted member to the fund is drawn. Second, a fraction of capital of the CCP 

is used, called the Skin in the game. Third, when the first two resources are depleted, the 

CCP taps the rest of the default fund, mutualising the losses across the remaining clearing 

members. CCPs ustially requii'e clearing members to agrfx; to replenish the default fund 

when this is not sufficient to cover the default losses, up to a multiple of the original 

contribution to the fund. The purpose of the Skm in the game is to ensure an incentive 

structure that guarantees the CCP will set initial margin levels which minimise the risk of 

tapping the resourc;es of surviving clearing members.

CCPs can choose whether to mutualise losses cu:ross all the asset classes they clear, or 

to put in place distinct default funds, limiting mutualisation to a .set of the products. 

Whereas mutualisation redtices transaction costs by allowing lower initial margin, and also 

ixiduces the individual burden of losses, it pose;s moral hazard and adverse selection issues 

(Gregory, 2014). For example, traders may be induced to increase risky positions, since 

the loss given default is capped for the defaulting member at the amount post(;d as initial 

margin and default fund contribution.

The clearing of transactions in a central counterparty also means that the netting of po­

sitions bilaterally between each pair of traders is replaced with multilatcual netting of the 

positions vis-a-vis the CCP. This means that a clearing member c:an net offsetting positions 

taken on trading with different clearing members. Whether a central countcu'pai'ty allows 

more netting than a bilateral world depends on the riskiness and correlation between asset 

classes. Cont and Kokhohn (2014) shows that under plausible assumptions on the relative 

riskiness and correlation across asset classes, multilateral netting is more efficient than 

bilateral netting. Considering the case where multiple CCPs clear different asset classes, 

Dnffie and Zhn (2011) shows that a single CCP reduces counterparty exposures compared 

to clearing different asset classes in different CCPs.
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Ill the past. CCPs were iriaiiily usi^d to clear exchange-traded (ET) derivatives such as 

futures and options. The relatively rec'ent increase in centrally cleared OTC derivatives may 

pose different risks compared to the traditionally cleared contracts: OTC derivatives are 

typically longer-dated and more complex than exchange traded products. Longer contracts 

increase the importance of counterparty risk, whereas complexity makes risk-management 

design more difficult. Moreover, OTC markets are larger than ET markets; mandatory 

clearing of OTC derivatives has been accompanied by an expansion of the aggregate size 

of CCPs, which is expected to increase further (Rahman, 2015; FSB, 2015). As a result, 

the extensive use of central clearing transformed CCPs into nodes of systemic importance 

within the financial system (European Systemic Risk Board, 2013; Wendt, 2015).

The risk management system of CCPs has worked well during the crisis. While the non- 

centrally cleared OTC dcndvatives market was significantly impaired during the financial 

crisis, central c:ounterparties w(u-e able to manage defaults of their members without losses. 

For example, the interest rate derivatives portfolio of Lehman Brothers and affiliates at 

the London CCP LCH.Clearnet Ltd, consisting of 00,390 trades with a notional value of 

$9 trillion, was closed out using only 35 per cent of the initial margin posted (Norman, 

2012; Fleming and Sarkar, 2014).

4.3 Conceptual framework

In this section, we provide a conceptual framework to guide the analysis. Our dataset 

covers several aspects of CCP operations; we focus on the following concepts. First, we 

review general characteristics of the member base: numbe;r of members by CCP, proportion 

of domestic and foreign members, and memberships in multiple CCPs. Second, we provide 

an overview of markets served, and whether and when CCPs segregate default funds, by 

asset class or ET/OTC. The size of market segments by transaction volume and the amount 

of resources available for defaidt is also studied. Third, we investigate liquidity strategies 

of CCPs. By their very nature, CCPs hold considerable amounts of resources posted by 

members, and need to readily avail of liquid resourc:es in the event a member defaults. We
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investigate liquidity nianageiiient of CCPs, including the re-investiiient of cash received 

from participants.

A clear view of memb(!r bases, in terms of size and degree of interconnectedness of partici­

pants, is crucial to understanding possible channels of contagion. CCPs replace a network 

of bilateral (ixposures with a new set of interconnections. Whereas risk management sys­

tems of CCPs are designed to insulate clearing memb<!rs from other members’ default, 

contagion may occur when a default event depletes the default fund, or in the case of 

default of the CCP (Wendt, 2015). Furthermore, the interconnectedness of member bases 

of different CCPs bears contagion risks. Undtu- extreme market conditions, the default of a 

trader holding clearing memberships in several CCPs may transmit liquidity pressures to 

otherwisii healthy clearing members, for example by trigg<?ring the replenishment of default 

fund of several CCPs where another member is also active (Domanski et ah, 2015).

Accordingly, the lit(!rature has studied the structure of member bases of CCPs from sev­

eral points of vi(?w. Armakolla and Laurent (2010) foens on credit qiiality of CCP users. 

The paper provides an estimate of the deterioration in the creditworthiness of surviving 

clearing members after two average clearing members default. In the context of CCP 

interc;onnectedness throngh multiple memberships, the European Securities and Markets 

Authority considers the issne of common membiu's in its first EU-wide stress test (ESMA, 

2016). On interc:onnec:tions between market participants, Braithwaite (2015) highlights 

issues relat(!d to nx:ent changes in the strnctnre of member bases, focusing on the relation­

ship betw(x;n direct clearing members and their clients, which in this context are traders 

who use the CCP through a direct clearing member. Also, the geographical distribution 

of clearing members has received attention, in terms of the average share of domestic and 

foreign clearing participants, or the distribution of initial margin requirements by location 

of clearing members (Domanski et ah, 2015; Rahman, 2015).

In addition to the number of clearing members, the size of CCPs by notional amounts 

determines netting efficiency and single point of failure risk. Duffie and Zhu (2011) shows 

that, under some conditions, the highest dfigree of netting is obtained when a single, global
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CCP clears all asset classes. However, Pirrong (2014) and Gregory (2014) point out that 

netting redistributes risk, not necessarily rtHucing it. Netting benefits are reaped mostly 

by members with largest portfolios, and in case of default, netting redistributes losses at 

the expense of non-member creditors. Moreover, the benefits of multilateral netting from 

a higher concentration of the clearing market have to be weighed against the increased 

concentration of risk associated with large CCPs (Cont and Kokhohn, 2014).

The netting benefits of a CCP depend on its defaidt management strategy, of pooling or 

segregating the asset classes cleared into a single or multiple default funds. Pooling many 

asset classes within one default fund has advantages and disadvantages. On the positive 

side are diversification of risk and margin efficiency. In the futures market, Gemmill (1994) 

shows that the benefits from diversification can be large; the size of benefits depends on the 

correlation betwwm products cleaned, which can be difficult to pixxlict in case of market 

disruptions. On the negative side, mutualisation of losses across asset classes results in 

a subsidy to riskier asset classes, which could increase risk-taking by clearing members 

(Gregory, 2014).

Moreover, the size of a CCP determines its substitutability. If a CCP is in resolution, 

or in any other situation where; riKunbeu's c;an no longer cl(;ar at a CCP, the transfer of 

transactions to another CCP can be challenging and lead to legal disputes. Although the 

European Market Infrastracture Regulation (EMIR) provides a legal framework for the EU, 

there are still diffeu'ences between EU member states in insolvency laws and tax rcigimes. 

Moreover, the initial clearing agreement would have to be; amended (Duffie, 2014). In the 

case of a large CCP, substitutability issues may lead to a systemic event.

In addition ter legal issues, transferring all positions from a lai'ge CCP may give rise to 

technical difficulties. If only that CCP is in the market for a specific product, it may take 

time for new entrants to acquire product-specific know-how, set up the necessary internal 

structures, and implement risk management strategies. Should more than one CCP be in 

the market, clearing members can obtain membership at anotherr CCP. On the one side, 

differences in nuunbership criteria and possibly higher costs may prevent some clearing
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ineinbers fi'oin continuing to centrally clear that product. On the other side, the addition 

of new clearing ineinbers necessitates docuinientation and due diligence work by the CCPs 

taking over the niarkid share. If the size of the exiting CCP is large, the remaining ones 

may be put under significant resource constraints, and clearing members may temporarily 

lo.se access to central clearing for certain products.

The last aspect investigated in this study is liquidity management. The matched book of 

a CCP means that if a member defaults, liquid resources are needed to meet the obliga­

tions towards the other leg of the contract (Gregory, 2014; Hughes and Manning, 2015). 

When liquidating the initial margin of the defaulted member, CCPs fac:e liquidation risk. 

For this reason, CCPs apply haircuts to non-cash collateral posted by members, to ac­

count for possible adverse price movements at the time of liquidation. However, CCPs 

also re-invest cash collateral, and retain exposure to credit and liquidity risk from such 

inve.stments (CPSS-IOSCO, 2004).^ The risk that ri^inve.stment poses is similar to margin 

wrong-way risk; if the price of the asset used as collateral is positively correlated with the 

creditworthiness of the member posting it, the value of initial margin tends to decrease 

when the member defaults. Similarly, re-investment wrong-way risk occurs if the price of 

the secmrities purchased by the CCP tends to drop when they need to be liquidated, that 

is when the membeir whose cash has bcxm invested defaults.

A fall in price of the re-invested instrument may be due to credit or liquidity risk, for 

eixample if the CCP buys corporate bonds of the clearing member from which it received 

cash c;ollateral. When the clearing member defaults, the bond price will re^flect the decrease 

in creditworthiness; if bonds are illiquid, liquidation will further decrease the price. To 

avoid this, EMIR requires CCPs to invest participants’ cash in assets with minimal market 

and credit risk.

Margin wrong-way risk also occurs if the risk premium applied to instruments held as 

collateral increase under stressed market conditions. The European sovereign debt crisis 

showed that government bond prices are more sensitive to weak fundamentals, such as

^The only resource available to CCPs to cover losses stemming from investment (non-default losses) is 
own capital (Rehlon and Nixon, 2013).
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domestic financial sectcir lu^alth, in periods of financial turmoil (similar to chapter 2). 

In section 6, we will show that CCPs invest non-negligible amounts in sovertngn bonds, 

domestic: bonds in particular; if risk premia were to spike as they did during the European 

sovereign debt crisis, a CCP may incur losses if it has to sell those bonds at market pricef 

when a member bank defaults. Whereas the banking union and the European Stability 

Mechanism were developed to limit the negative feedback between banks and sovereigns 

which generates this wrong-way risk, their effectiveness under stress has not yc;t been 

tested.

4.4 Data

The main source of our data is the Public Quantitative Disc:losure (PQD) framework for 

central counterparties. In accordance with the principle of transparemey from the Principles 

for Financial Market Infrastructures developed by the CPMTIOSCO, CCPs are encennaged 

to publish a set of standardised data intended to enable stakeholdcu's to compare risk control 

strategies, understand the risks associated with the CCP, assess the systemic importance 

of the CCP and its impact on systemic risk, and understand the risks involved in becoming 

a member (CPMI-IOSCO, 2015).

To our knowledge, this is the first paper to have assembled and analysed the information in 

the PQDs for European CCPs. One of our contributions is highlighting a number of issues 

encountered while studying the PQD, and suggesting possible improvements to enhance 

CCP transparency and extend the scope of analyses which can be done using this source 

of data.

The PQDs are provided at quarterly frequency and contain information on several aspects 

of CCP operations. The variables are grouped according to the Principles for Financial 

Market Infrastructure; Credit risk (Principle 4), Collateral (Principle 5), Margin (Princi­

ple 6), Liquidity risk (Principle 7), Exchange of value settlement systems (Principle 12), 

Default rules and procedures (Principle 13), Segregation and portability (Principle 14),

90



Chapt(!r 4. The European CCP ecosystem

General business risk (Principle 15), Custody and investment risks (Principle 16), Opeu- 

ational risk (Principle 17), Access and participation requirements (Principle 18), Tiered 

participation arrangements (Principle 19), FMI links (Principle 20), and Disclosur(! of rules, 

key procedures, and market data (Principle 23). In this chapter, we analyse a subset of 

the disclosures and present a high-level pictun' of the achors in the clearing landscapt;, 

including size and aspects of their risk management strategies. Appendix A sunimaris(!s 

the variables used and the modifications to the original disclosures, implemented to correct 

mistakes and ensure consistency.

The disclosures are provickxl by CCPs at three levels: CCP level, when data refer to the 

whole CCP; default fund level, when data refer to operations relating to products covered 

by a segregated default fund, and clearing service level, when there are ck;aring services 

that are not delimited by a segregated default fund (for instance, when there is more than 

one clearing service covered by a default fund). If a CCP uses an integrated default fund 

covering all prodiK:ts cleared, CCP level and default fund level coincide. If a default fund 

covers all products clearc:d in a clearing service;, default fund level and clearing service level 

coincide.'*

Table 4.1 lists the CCPs included in the sample and the respective country of domicile. 

Thr(H: additional Europt^an CCPs have publislw^d PQD data following a template different 

to the one used by most CCPs and are excluded; future work aims to fill the gap. The 

PQD are available sinc;e .lanuary 2016, and are disclosed with a threx:-month lag. At the 

time of writing (September 2016), information for thrix^ quarters is available, ending on 30 

September 2015, 31 December 2015, and 31 March 2016, respectively.

In addition, we extend the dataset with publicly available information on clearing members 

and assets cleared. The member lists were retrieved from CCPs’ websites and matched
'‘There is a slight difference between the provisions set out in CPMI-IOSCO (2015) and the scheme 

that CCPs follow in the templates used for reporting, in terms of the names for reported levels. The 
template has been developed in a collaboration between the CPMI-IOSCO and associations of CCPs, to 
ensure consistency and standardisation of reporting. The difference has caused some confusion regarding 
the reporting level; we have homogenised the naming of the level of statistical units, using the definition 
described above: CCP level, default fund level, and clearing service level. Information available on the 
websites of CCPs has been used to identify the correct level of reporting for each CCP.
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with infcjrmation on domestic or foreign residency of tlie members. We also gathered the 

list of products cleared in each CCP, wlum relevant by segregateed defanlt fund.

4.5 The European CCP ecosystem

In this subsection, we show stylised facts from our dataset, including information on the 

member base; the size of CCPs opeu'ations by asset class; and size and composition of 

default resources. Table 4.1 defines the abbreviations used for the names of CCPs.

4.5.1 The member base

We start by looking at the member base;. Table 4.2 shows the total number of ck^aring 

numibers, the proportion of domestic and foreign participants, and the average number 

of memberships in other CCPs. Nasdaq OMX has the largest participation with 247 

clearing members, followcxl by Eurex with 192 and LCH.Clearnet Ltd with 153 membw's. 

ICE Clear NL serves three members, which are financial institutions with large trading 

activity among themsfdves, mostly on behalf of their clients. The CCPs with the largest 

proportions of domestic members an; KDPW, DIME and CC&G.

The shares of domestic and foreign participants in Table 4.2 do not give a complete picture! 

of the international relevance of CCPs. For one, they do not capture interoperability 

agreements;^ for instance, the international activity of CC&G arising from Table 4.2 may 

be underestimated by not accounting for the interoperability agreement with LCH.Clearnet 

SA, which enables members of LCH.Clearnet SA to clear transactions with members of 

CC&G. Moreover, the residency of clearing members’ clients is not represented in the table. 

In the case of ICE Clear NL, the residence of clearing members carries little information on 

the residence of the ultimate counterparties of the trades cleared. This can be seen from 

the PQD: the pi'oportion of initial margin posted by the clients of ICE Clear NL is 93.G

^Interoperability arrangements are links between CCPs whereby members of each CCP c;an clear trades 
with members of the other CCP without becoming a member of the other CCP.
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per cent of total initial margin. Whereas two of the thre(? clearing members ai'e domestic, 

this is not necessarily the case for their clients.

In addition to the size of the member base, it is instructive to consider members’ partici­

pation in other CCPs. This is important to understand the potential for contemporaneous 

stress in multiple CCPs, which could occurr as a result of the default of a common mem­

ber. Consistent with the definition of interconnectedness applied by ESMA (2016), in the 

fourth column of Table 4.2 we show, for each CCP, tin; average number of memberships in 

other CCPs.®

ICE Clear NL has the highest degree of interconnectedness per clearing participant. One 

of the c:l(!aring members of ICE Clear NL has 11 ck^aring memberships in the 12 CCPs 

we consider the largest number of multiple memberships per member in our sample. 

This is a financial institution sp(!cialis(!d in cli<!nt clearing services; by being a member 

in several CCPs, it offers a wide set of clearing opportunities. In contrast, the membei’S 

of KDPW have no memb(;rships in other CCPs. Given the high proportion of domestic 

members in this CCP, its degr(!e of interconnectfjclness with the rest of the Eui'opean system 

is likely to be small. Overall, our sample comprises 726 clearing members; of these, 564 

entities clear at only one CCP, representing about 78 per cent of the overall number of 

clearing members. This is not far from the findings of ESMA (2016) EU-wide stress test.^

4.5.2 The Products Cleared and Default Fund Segregation

Tables 4.3 to 4.8 list, for each defaidt fund, the asstd, classes covered, the types of contract, 

and the underlying assets. Being at the default fund level, the tables show the degree of 

mutualisation across asset classes. We grouped the default funds on the basis of similarities 

in the composition of the asset classes cleared; a residual group contains default funds 

covering a wide range of asset classes.

®The average is on a locational basis. If data were consolidated at the group level, the average number 
of memberships would be higher.

^In their dataset, 85 per cent of the members of the 17 CCPs considered clear at only one CCP. ESMA 
(2016) also reports that 11 individual clearing participants clear at 10 or more CCPs, whereas in our sample 
we identify one.
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Five CCPs in our sample have a single default fund covering all products they clear. 

EuroCCP and ICE Clear NL clear equity, derivative and cash; LME clears commodity 

derivatives traded in the London Metal Exchange; CCP A and Eurex clear a mix of asset 

classes, including equity and bond derivatives, interest rate derivatives, and other securi­

ties. The extent of mutualisation within these CCPs varies, owing to differing degrees of 

heterogeneity in the type of transactions cleared, and also different loss allocation rules.

Given a mixed default fund, loss allocation rules can mitigate mutualisation across asset 

classes. Generally, pooling different asset classes in the same default fund means that 

the mutualisation of losses occurs regardless of the markcits where the defaulting clearing 

member is active. In this way, clearing imunbers trading in less risky markets an? exposed 

to losses caused by riskier-trading clearing membcirs. To avoid this, Eurex clusters the 

trades ck!ared according to the risk (fiaracteristic:s of the underlying products (Liquidation 

Groups); each Liquidation Group is assigned to a segment of the defaidt fund. Losses 

arising from trades in each Liquidation Group are distributed hist among the clearing 

members active in that Liquidation Group. Mutualisation is thus prioritised among traders 

with similar trading prohles.

The remaining eight CCPs in our sample limit mutualisation within completely s(!gregat(;d 

s<!gments, dehned by the asset class cleaied. In four CCPs there aie default funds specihc to 

hx(;d income products (Table 4.3). Of these, BME has a segment exclusively for rispurchase 

agieements (repo), whereas CC&G, LCH.Clearnet SA and LCH.Clearnet Ltd cover both 

cash bonds and n^purchasi? agreements within the same default fund. LCH.Clearnet SA 

has also a separate default fund for tri-party repurchase agreements (€CG plus).

In the equities market, four CCPs have a segregated default fund, which in several cases also 

covers certain types of bond transactions.® The origin of the underlying stock relates to the 

residency of the CCP in two cases: BME clears mostly ET Spanish equity derivatives and 

futures on goverment bonds; CC&G clears cash equities and ET equity derivatives in the 

Italian market. Other GCPs have more geographically dispersed operations: LCH.Clearnet

“LCH.Clearnet SA also covers ET commodity derivatives in this default fund.
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SA c:overs stock issued in seveu'al European countries, inclnding ET equities and bonds, 

and transactions tradcxl in a multilateral trading facility;® LCH.Clearnet Ltd co\ers bonds 

and equity products issiK^d in several countries (Table 4.4).

In Table 4.5, six default funds cover the energy and commodity mark(!ts. Futures and 

options traded in regulated markets are the financial product typically cleared in this 

segment.

Only two CCPs have a segregated segment for interest rate derivatives (Table 4.6). BME 

started a new segment in Novermber 2015 covering the interest rate derivatives for which 

the EU clearing obligation entered into force in June 2016.^® LCH.Clearnet Ltd holds two 

segments in this market, s(!gregating ET from OTC interest rate derivatives.

In Table 4.7, there ai'e only two CCPs whidi off(!r segregated default funds for credit default 

.swaps (CDS): ICE Clear EU and LCH.Clearnet SA. The clearing obligation for this type 

of products is not in place: at the time e)f writing (Septemiber 2016), but will take; effect 

graelually feer elifferent e;ate;ge)rie;s e)f CDS be!twee;n February 2017 and May 2019.

4.5.3 Size of Segments anei Waterfalls

We ne)w loeek at CCP size; and wate;rfall reseeurces in each segment (Figures 4.1 to 4.6). 

Size is measured by average daily transae;tie)ns cleared, in nominal (e)r principal) amounts. 

All e;ontracts cewered by a default fund ai'e summed up, regardless e)f the product type. 

Because segments c'.ontain a mix of products, often with varying relations between notional 

amounts and financial obligations, this is a rough measure of CCP activity. Yet, with this 

caveat in mind and considering the product mix described in the previous section, this 

measure allows comparing the activities of CCPs in a market segment.

^Multilateral trading facilities are non-exchange trading venues operated by financial firms in order to 
facilitate retail trades.

'“Other types of interest rate derivatives will be subject to mandatory clearing in the future; the clearing 
obligation for last category will take effect in 2019.
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The juxtaposition of notional amoniits and waterfall in Figures 4.1 to 4.fj is not meant 

to inform an assessment of risk management practices of CCPs. In fac:t, the transac­

tions ck;ared may increase without increasing exposures. Converstdy, the same amount of 

transactions in the exact same product may be associated with different levels of expo­

sure, depending for example on the time to maturity of the contrac;ts and the frequency 

of trades. For instance, a two-day contract is less risky than a two-year contract with the 

same notional amount; a two-year contract traded ont after two days is less risky than an 

identical contract kt^pt until maturity. The figures are intended to show the size of the 

markets served by CCPs in each segment and the corresponding default resources.

The connected scatter plots in Figures 4.1 to 4.6 show average daily volumes of OTC 

products and FT derivatives at the default fund levf;! (right-hand-side scale). The stacked 

bars show the amonnt and composition of the prmfunded defaidt resources: total initial 

margin recpiired, own CCP capital, and default fund, recorded at the end of the quarter 

(left-hand-side scale).

From the P()Ds, data on initial margin and default fund contributions reflect exposxires at 

different points in time. Initial margin is calcidated at kiast daily, so it tracks exposures 

relatively well; the default fund is calculated monthly. Rather than assessing whether 

these resources are appropriate, which is outside the scope of this papxu', we use them as 

a measure of exposure; by comparing waterfall and CCP size, then, it is possible to relate 

the evolution of the cleared market with the evolution of exposures.

In LCH.Clearnet SA and CC&G, average daily transactions cleared in the fixed income 

segment increased between the third quarter of 2015 and the first quarter of 2016, and so 

did exposures (Figure 4.1). For LCH.Clearnet Ltd and BMF, the data show a decrease 

in both transactions and exposures in the same period. Cash bond and repo transactions 

cleared at LCH.Clearnet Ltd ’Fixed Income’ dropped at the same rate, by around 12 per 

cent between the third and the fourth quarter of 2015, and increased by around 6.7 per cent 

in the following quarter. More recent monthly data published by LCH.Clearnet Ltd shows 

that the drop in repo transactions has been more than recovered by June 2016.^^ On the
*(see http://vww.Ich.com/asset-classes/repoclear/volumes)
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contrary, in the case of BME, the timing of tiie PQD franniwork somewiiat iiides the plunge 

in cleared repo transactions that occmrred after June 2()f5, with average daily transactions 

falling by nearly 30 per cent monthly in July 2015 and 50 per cent year-on-year in June 
2016.12

The composition of the waterfall resources for fixed income products is related to the type 

of transactions. CCPs clearing traditional repurchase agreements only, such as BME, or in 

large proportions, such as LCH.Clearnet SA (’Bonds and Repos’), have a low percentage 

of default fund in the total waterfall compared to segments where the share of cash bonds 

cleared is higluir.

Figure 4.2 charts the evolution of volumes and exposures for default funds covering mostly 

(xpiity transactions, cash and derivatives. Only CC&G, ICE Clear NL and EuroCCP re­

port notional amonnts in this segnitmt. In four CCPs, (exposures decri;ased in the period 

consider(;d. In LCH.Clearnet Ltd ‘Equities’ and EuroCCP, (exposures increased betwecm 

the third quarter of 2015 and the first of 2016, although in both cases a significant decrease 

was obstTved in the preceding quarter. The temporary drop in wat(U'fall resources is due 

to a decrease, and a subsequent increase, in initial margin. Whereas in LCH.Clearnet 

Ltd ’Equities’ the initial relative size of defanlt fund is restoixM in the last quarter, for 

EuroCCP the default fund increases more than proportionally to 25 per cent of the water­

fall resources. In the most recent quarter, the weight of the defaidt fund in total waterfall 

ranges between 3 per cent for BME ‘Financial derivatives’ and 39 per cent at ICE Clear 

NL. S(!gnK!nts with a larger proportion of equities cleared have a larger proportion of the 

default fund.

In the Energy and Commodities segment, depicted in Figure 4.3, transaction volumes re­

ported by Nasdaq OMX, CC&C, and LME have decreased in the observed period. Default 

waterfalls have shrunk in all segments with the exception of Nasdaq ‘Commodities’ and 

BME ‘Power’. BME nearly doubled its waterfall resources in this segment, in stark contrast 

to the decrease by 80 per cent in default waterfall resources observed for LCH.Clearnet
^(see http://uww.bmeclearing.es/ing/aspx/MeffREPO/EstadisticasDiarias.aspx)
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Ltd. Excluding CH&G, the composition of the watendall in this sfigmcmt is relatively ho­

mogeneous: the chfault fund repres(mts between 4 per cent and 12 per cent of the total. 

In CC&G, the dehult fund constitutes more than half of the default waterfall resources in 

all quarters.

Five GCPs in our sample offer clearing services for interest rate derivatives: LCH.Clearnet 

Ltd, BME, KDPV, Nasdaq GIMX and Eurex. The latter three GCPs do not segregate a 

specific default find for this product. LCH.Clearnet Ltd has two segregated default funds, 

for ET and OTC lerivatives, respecstively. BME is a new entrant, having started a new 

default fund in November 2015. The segment started to be used effectively in the first 

quarter of 2016. Monthly notional volumes increased from 20 million euro in January to 

l,62d million euro n March.In Figure 4.4, the process of implementation of the waterfall 

for the new segmeit is visible. Since the size of a default fund depends on exposures, when 

members do not yrt have open positions, calibration of default fund depends on estimated 

clfiaring ac:tivity. \fter the CCP opiuates the segment for a sufficient time, the ac:tual 

clearing volume will be used for calibration; the waterfall composition might then adjust 

in the coining months.

LCH.Clearnet Ltd OTC interest rates’ transactions increased in the three quarters (Figure 

4.4). The sample p;riod does not include the stai't of the clearing obligation; the complete 

adjustment of the Jiarket will be visible fiom the PCJD when data when the third quarter 

of 2016 will be avalable.

Only ICE Cleai’ E'J and LCH.Clearnet SA are active in the OTC CDS clearing market 

(Figure 4.5). Voluraes increased between the first and the last quarter in the sample for ICE 

Clear EU, while default waterfall size decreased slightly. In contrast, volumes decreased 

for LCH.Clearnet 3A while the waterfall increased dramatically. Notional amounts in 

LCH.Clearnet SA OTC CDS’ increased four-fold in the first quarter of the sample, drop­

ping ten-fold in the following quarter. Without knowing the characteristics of the specific

'^Statistics on morthly notional volumes are available at http;//www.bmeclearing.es/ing/aspx/ 
MEFFPower/Comunicadis.aspx?tipo=3427

98



Chapter 4. The European CCP ecosystem

contracts, it is difficult to determine the descriptive ability of these numben’s. The pcu’cent- 

age of default fund in total waterfall oscillates betwetni 12 and 14 per cent for ICE Clear 

EU, and between 31 and 38 per c;ent in LCH.Clearnet SA.

In Figure 4.6, we collect all segments that do not have a comparable product mix in other 

CCPs in the sample, along with segments (or CCPs) covering many asset classes in the 

same default fund.^^ Eurex stands out as the largest segment in terms of waterfall amounts 

in this group, as well as compared to any other segment. The total waterfall of Eurex is on 

a decreasing path, from 50 billion euro in 2015Q3 to just above 40 billion eiiro in the first 

quarter of 201f). ICE Clear US 'Futures and Options’ is the second largest waterfall. The 

product mix cleared in ICE Clear US ‘Futures and Options’ is more homogencious than in 

Eurex. Nasdaq OMX ‘Seafood’ is the third largest in the group as per waterfall amounts, 

clearing dcudvatives on salmon.

4.6 Liquidity and liquidation risk

Ac:cording to EMIR, CCPs have to hold enough qualifying liquid resources (QLR) to with­

stand the default of any two clearing members, at the CCP level. Whereas the segregation 

of default funds is implemented for solvency reasons, to isolate members clearing one asset 

class fi'om members clearing in a different asset class, there is iro similar rationale to segre­

gate liquidity at the default fuird level. It is therefore appropriate to consider the amount 

of liquid resources CCPs hold relative to the total resources at their disposal, ac:ross all 

default funds.

Table 4.9 reports the total amount of QLR held in any currency, total amount of default 

resources across all segments, and the ratio between the two. A ratio greater than 1 

means that the amount of qualifying liquid resources is greater than the pre-funded default 

resources.While looking at CJLR relative to the overall default resources is informative

^‘‘CCP A starts reporting PQD in the first quarter of 2016.
'®The liquid resources could also be used by the CCP to pay variation margins when a member delays 

on its obligation. The default resources include both those provided by clearing members (initial margin 
and default fund contributions) and by the CCP itself {Skin in the game).
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as to the potential availability of default resources in case of a default, the actual liquidity 

needs will depend on the size of the exposun; vis-a-vis the members in default. All els(; 

b<!ing equal, a CCP wh(;re exposure is conc;entrated in a small number of members will 

need more liquid resources than a CCP where (;xposures are dispersed across the members. 

To address this issue, in Table 4.9 we also show the percentage of initial margin posted by 

the largest 5 clearing members.^®

The ratio of C^LR over default resources tends to be higher in CCPs with more concentrated 

exposures; the correlation is 0.5. For example, the QLR ratio of Eurex is amongst the 

lowest, but the largest 5 mernbfus account for only 39% of total initial margin. The QLR 

ratio of EuroCCP is higlitu’, and so is the concentration of initial margin. This is to be 

(!xpected: were concentration of cixposures is high, a larger portion of default resources 

have to b(! liqiiidated when large members default.

To complete the picture, the table also reports total (JLR and total default resources. When 

a d(dault event extinguishes the available QLR, the CCP will need to raise additional liquid 

resources. The size of the CCP’s exposure then determines the additional liquidity nfX!ds. 

Whei'eas the ability of CCPs to raise funds in stressed marked, c:onditions depends on the 

resilienc:e of liquidity providers and the CCP’s access to central bank liquidity, the level of 

emergency liquidity lujeds is a funedion of exposures.

Two CCPs with similar QLR and concentration ratios are Nasdaq OMX and LCH.Clearnet 

Ltd. If the default of the five largest clearing members depletes the QLRs of both CCPs, 

then assuming the same pcuT.entage of exposure remains uncovered, the liquidity crisis of 

LCH.Clearnet Ltd will be more severe. This is because the exposure of LCH.Clearnet 

Ltd is 17 times the exposure of Nasdaq OMX.

The discussion so far assumes that QLR are homogeneously liquid resources. However, 

not all types of qualifying liquid resources share the same degree of liquidity. For instance, 

central bank deposits are the only instrument to be virtually 100 per cent reliable in 

stressed market conditions. Commercial bank deposits, committed lines of credit and

“The PQDs contain data on concentration in the largest 5 and largest 10 clearing members.
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'Highly marketable collateral held in custody and investments that are readily at)ailable and 

convertible into cash with prearranged and highly reliable funding arrangements even in 

extrem,e but plausible market cxmditions' (European Union, 2012), on the other hand, are 

liquid insofar as the liquidity provider is able to fulfil its obligations when the resources 

are needed.

Figure 4.7 shows the composition of QLR. Eight CCPs hold central bank deposits; three 

of which in amounts larger than half the total waterfall resources. Overall, there is high 

reliance on commercial bank secured deposits, which include reverse repo. Also important 

is the reliance on highly marketable collateral and securiid committed lines of credit and, to 

a smaller extent, unsecured committed lines of crc^dit. Unsecured deposits at commercial 

banks and other CJLRs are less common liquidity instruments.

In summary, in this section we exposed the information on the liquid resources of CCPs 

which is available from the Public (Quantitative Disclosures. This is a valuable source of 

information wliidi allow(;d us to give a bird-eye view of the liquid resources of CCPs. In 

the next section, we zoom in the disclosurtis in order to assess wlndher it is possible to use 

the information provided to draw conclusions on liquidity risk.

4.6.1 Reinvestment of participant cash

The initial margin and default fund contributions of clearing members may be posted 

in cash or securities, in accordance with collatcual rules specific to each clearing house. 

Typically, CCPs r(;quire members to post a percentage of collateral in cash; the CCPs are 

allowed to reinvest this cash in highly liquid resources. According to EMIR, a 'CCP shall 

invest its financial resources only in cush or in highly liquid financial instruments with 

minimal market and credit risk. A CCP’s investments shall be. capable of being liquidated 

rapidly with minimal adverse price effect’ (European Union (2012)). This section describes 

the management of the cash received from participants.

'^Liquidity providers of CCPs are often clearing members; since initial margin and default resources are 
needed when clearing members are under stress, it is possible that the liquidity providers are not able to 
meet their obligations towards the CCP when n««ded.
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Figure 4.8 shows that five CCPs deposit tlie majority or all of participants’ cash in central 

banks. Five other CCPs deposit the majority or all cash in otlita' financial institutions. 

The remaining two CCPs have a mixed reinvestment policy, whereby a significant part of 

the cash is invc^sted in securities. Focusing on the most recent quarter, CC&G investc’d 66 

per cent of participants’ cash in securities. Of this, 48 per cent were invested in Italian 

gcwernment bonds (5.4 billion euro), 40 per cent in foreign government bonds (4.5 billion 

euro), and 12 percent in agency or numicipal bonds (1.3 billion euro). Nasdaq OMX rein- 

vestcid a third of participant’s cash in government bonds (the c^quivalent of 1 billion euro), 

a third in central bank deposits, and the remaining third in commercial bank deposits and 

other securities. Other CCPs with non-nc;gligible investments in government bonds are 

LCH.Clcianmt Ltd, ICE Clc;ar EU, LCH.Ckarnet SA, LME, and KDPW.

While for securities receivc^d by CCPs directly from clearing membeus, haircuts are applied 

to ac:c:c)unt for liquidation risk, sc;cnrities bought by a CCP with membeu's’ c:ash do not 

have a haircut applied to them, even though they are often the same securities. He)wever, 

CCPs have ‘pre^arrangexl and highly reliable funeling arrangemients’ te) liejnidate collateral 

ewen in e;xtreme but plausible marked ce)nditions. We ne)w turn to comparing the anie)unt 

e)f reinvested securities with the ame)unt e)f highly reliable funding arrangements that are 

available te) ceenvert seeuirities inte) e:ash eweni in extreme but plausible market e:e)nditie)ns.

Figure 4.9 sheews seeuirities he)ldings e)f CCPs. The first twe) bars illustrate securities held 

as initial margin and dedaidt fund, respexd.ively. This ine;lndes be)th securities pe)sted by 

e;learing members (pejst haircut) and securities pnrediased by the CCP with member’s cash 

pe)ste;d as initial margin and default fnnel, respectively.'^® The third bar is participants’ 

reinvested cash, for whic:h the PCJD does not provide the allocation along the waterfall. The 

fourth bar is the QLR item ‘highly marketable collateral held in custody and investments 

that are readily available and convertible into cash with preai'ranged and highly reliable 

funding arrangements even in extreme but plausible mai'ket conditions’ (European Union, 

2012).

'®Bond holdings are based on concepts 4.3 and 6.2 of the PQD. which r(>quire CCPs to report the 
composition of prefunded default resources and initial margin held, as opposed to posted.
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According to PCJD standards, the third bar should be at most equal to the sum of the 

hrst two bars, since s(;curities ludd as initial margin or default fund include reinvested 

cash. This is not the c:ase ff)r CC&G; this CCP may not bt; following PQD standards 

closely. Cross-checking PQD data with information fi'om the collateral rules of CC&G, 

we concluded that initial margin composition is report(;d by GC&G as it is posted by 

members, rather than held by CG&G. For the other CGPs, figures are consistent with the 

other information available and in what follows we will assume they follow PQD standards 

precisely.

Gomparing the third and fourth bars in Figure 4.9 allows us to determine whether the 

highly reliable funding arrangements are sufficient to liquidate the securities in which the 

CCP reinvested members’ cash.^® This is not the case for CC&G and KDPW: if these 

GCPs need to liquidate all the securities bought with members’ cash, they may face the 

risk of selling at market price.

Furthermore, the nuunber basc.'s of CC&G and KDPW art; mostly domestic, and both invt;st 

signihcairt amounts of the cash received in securities issu(;d by the domestic public sector. 

This means that there may be a positive correlation between the price of collateral and 

the default probabilities of clearing nieinb(;rs, if for (xample there is a public guarantw; on 

bank deposits. Therefore, if these CGPs have to s(;ll domestic governni(;nt bonds at mark(;t 

price when a domestic member defaults, they will be exposed to margin wrong-way risk. 

Futurt; data r<;quir(;ments, for instance on the arrangements in plac(; with the liquidity 

providers, could help shed light on the magnitude of such risk.

To sum up, the public quantitative disclosures provide usedul data to understand liquidity 

managennmt of GCPs. However, we believe this is not sufficient to appropriately assess 

the adequacy of liquidity strategies.

While it is not possible to ascertain whether the contrac,-ts to which the QLR item refers apply to the 
securities reinvested in by the CCP, it is still true that, if the fourth bar is lower than the third, there are 
not enough prearranged and highly reliable contracts to cover all reinvested cash.
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4.6.2 Composition of initial margin and defaults funds

In order to complete the picture describing liquidity management, Figures 4.10 and 4.11 

show the composition of initial margin and defaidt fund held. As is often the case with the 

PQD, some CCPs do nf)t respect requirements fully and report at a lower level of detail, 

which makes comparison difficult.

The way CCPs (’an hold initial margiji and default fund resources is n^gulated in EMIR. 

Every CCP sets rides on the specific assets and curnmcies that clearing members can post 

as c;ollateral. CCPs also impost! restrictions on the composition of posted collateral, such 

as c;oncentration limits, rules on the proportion of cash, exc!lusion of own assets, and the 

like. CCPs also decide the haircut to apply to each specific asset. For a compaiison of 

collateral eligibility fiameworks acro.ss asset classes, see ECB (2013) and ECB (2014).

As shown in Figure 4.10, most CCPs in our sample hold a large portion of initial margin as 

a mix of central bank deposits, commercial banks deposits, and sovereign bonds. Holdings 

of initial margin in more risky assets, such as corporate bonds, represents a lower, although 

in some cases non-negligible, portion.

Figure 4.11 shows that the resources in the default fund are held in more liquid assets than 

initial margin. This is due to the stressed market conditions under which the default fund 

is typically tapped.

4.7 Conclusion and policy recommendations

After the global financial crisis, central clearing has been placed at the heart of the new 

financial regulatory framework. The introduction of mandatory clearing has reinforced 

the recent trend followed by market participants to clear financial trades through CCPs.

^^The composition of initial margin should be reported for each currency in which the margin is posted. 
The composition of default resources should be reported at the default fund level.

104



Cliapt(!r 4. The European CCP ecosystem

At the same time, risk management strategies of CCPs hav(^ be^en strengtiiened by the 

application of the Principles for Financial Market Infrastructures.

An important aspect of the PMFI is the importance assigned to transparency: ^Trans­

parency helps ensure that relevant information is provided to an FMIs participants, au­

thorities, and the public to inform sound decision makiriy and foster confidence.’ (see 

CPSS-IOSCO (2012), p.l21). The public quantitative disclosures (PQD) for central coun­

terparties are the application of this principle to CCPs; the disc;losures should enable all 

interested parties to compare risk controls and to have a clear, full and accurate under­

standing of the risks associated with CCPs, to assess CCPs systemic relevance and the 

impact on systemic risk (CPMTIOSCO, 2015).

The contribution of this chapter is twofold. First, we assemble a dataset which comprises 

the public quantitative disclosures as well as other publicly available information. Whereas 

the disclosures are meant to follow standards that ensure comparability, the data is pro­

vided in different formats, which made compiling the dataset non-trivial. Moreover, the 

raw data was not always comparable; we used further publicly available information to fill 

the gaps and ensure consistency.

Second, we provide stylised facts on the European landscape of central clearing. European 

CCPs are heterogeneous in terms of number of clearing members, type of assets cleared 

and size of markets served. Moreover, CCPs have differing risk management strategies. 

This is reflected in the size and structure of the default resources and the size and structure 

of the liquid resources. In our analysis, we encountered a number of issues which reduce 

the usefulness of the data fi'om a risk assessment perspective.

Our analysis shows that the PQD data can be used to monitor the evolution of the CCP 

landscape across various aspects, including risk management strategies—a very important 

step towards full understanding of the central clearing environment. However, data quality 

is not constant across CCPs, and data are not provided at the high frequency needed to 

construct indicators of systemic risk. These woidd also need to account for differences in 

margining models and stress test methodologies, which are only marginally covered. In the
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remainder of tliis section, we provide; a numb(;r of suggestions which could help improve 

the us<;fulness of PCJD data.

The PCJD fram<;work is voluntarily follow(;d by CCPs. Ther(; is no legal requirement 

for CCPs in the EU to provide these data; therefore, there are CCPs not reporting, or 

publishing data in different formats to the template agreed on by the majority of EU 

CCPs. Regulatory authorities may wish to make the provision of PQD data mandatory 

and fully standardised for all CCPs.

B(;sides the absence of a legal requirement to publish PQD data, and possibly as a conse- 

qiKmce of the lack of legal binding, no process of validation is in place to ensure that the 

figur(;s report(;d are correct, in terms of interpretation of tla; r(;quirements and truthful­

ness of tlu! reporting. Comp(;tent authorities mandated with CCPs oversight could perform 

tlata (juality chcicks and r(;quire CCPs to correct possible mistakes.

The PQD data are currently provided at quarterly frequency and with a three-month lag. 

In order for analyses on systemic risk to be possible, and to create early warning indicators 

for CCP distress, the provision of PC^D data on a monthly basis could be considered. 

A one-month lag in reporting may b(! suffic;ient to increase the signalling properties of 

indic:ators based on PQD.

Tc; conclude, the Public Quantitative Disclosures for CCP are a welcome first step towards 

a clear, full and accurate description of the operations of CCPs. Further work is needed 

to enable stakeholders to fully understand the risks they pose.
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4.8 Tables and Figures

Figure 4.1: Average daily volumes and waterfall. Fixed Income segment.

LCH Cleamet SA Tri-party repo LCH Cleamet SA Bonds and repo CC&G Bonds and repo

2015Q3 201504 201601

LCH Cleamet LTD Fixed income

201503 201504 201601

BME Repo

201503 201504 201601

2015Q3 201^ 2016Q1 2015Q3 201M4 2016Q1

■■■ Default fund (LHS)
— • ETD daily transactions (RHS)

Own capital (LHS)
• OTC daily transactions (RHS)

Total initial margin (LHS)

Note: Transaction volumes are notional (or principal) amounts, right-hand side scale (RHS), 
billion euro. Initial margin, default fund and own capital are also in billion euro, left-hand side 
scale. Percentages are share of the default fund in total waterfall. CC&G does not provide split 
by ET and OTC transactions.
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Figure 4.2: Average daily volumes and waterfall. Equity segment.

BME Financial derivatives LCH Clearnet SA Cash and derivatives CC&G Equities

2015Q3 2015Q4 2016Q1

LCH Clearnet LTD Equities

2015Q3 2015Q4 2018Q1

EuroCCP

2015Q3 201504 201601

ICE Clear NL

2015Q3 2015Q4 2016Q1 2015Q3 2015Q4 2016Q1 20lkl3 201M4 2016Q1

Default fund (LHS)

— • ETD daily transactions (RHS)

Own capital (LHS)

• OTC daily transactions (RHS)

Total initial margin (LHS)

Note: Transaction volumes are notional (or principal) amounts, right-hand side scale (RHS), 
billion etiro. Initial margin, default fund and own capital are also in billion euro, left-hand side 
scale. Percentages are share of the defatdt fund in total waterfall. CC&G does not provide split 
by ET and OTC transactions. BME, LCH.Clearnet SAand LCH.Clearnet Ltd also clear 
non-equity products in this segment. See Table 4.4
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Figure 4.3: Average daily volumes and waterfall. Energy and commodity segment. 

BME Power LCH Clearnet LTD Commodities Nasdaq OMX Commodities

2015Q3 2015Q4 2016Q1

CC&G Idex

2015Q3 2015Q4 2016Q1 2015Q3 2015Q4 2016Q1

Default fund (LHS)
— * ETD daily transactions (RHS)

Own capital (LHS)
• OTC daily transactions (RHS)

Total initial margin (LHS)

Note: Transaction volumes are notional (or principal) amounts, right-hand side scale (RHS), 
billion euro. Initial margin, default fund and own capital are also in billion euro, left-hand side 
scale. Percentages are share of the default fund in total waterfall. CC&G does not provide split 
by ET and OTC transactions.
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Figure 4.4: Average daily volumes and waterfall. Interest rate derivatives segment. 

LCH Clearnet LTD Listed interest rates BME IRS

2015Q3 2015Q4 2016Q1

LCH Clearnet LTD OTC interest rates

2015Q3 2015CM 2016Q1

2015Q3 201504 201601

^■1 Default fund (LHS) Own capital (LHS) Total initial margin (LHS)
— • ETD daily transactions (RHS) • OTC daily transactions (RHS)

Note: Transaction volumes are notional (or principtil) amounts, right-hand side scale (RHS), 
billion euro. Initial margin, default fund and own capital are also in billion euro, left-hand side 
scale. Percentages are share of the default fund in total waterfall.
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Figure 4.5: Average daily volumes and waterfall. OTC CDS segment.

ICE Clear EU OTC CDS LCH Clearnet SA OTC CDS

2015Q3 201504 201601 201503 201504 201601

Default fund (LHS) Own capita! (LHS) Total initial margin (LHS)
— • ETD daily transactions (RHS) • OTC daiiy transactions (RHS)

Note: Transaction volumes are notional (or principal) amounts, right-hand side scale (RHS), 
billion euro. Initial margin, default fund and own capital are also in billion euro, left-hand side 
scale. Percentages are share of the default fund in total waterfall.
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Figure 4.6: Average daily volumes and waterfall. Mixed segments.

ICE Clear EU Futures and options LCH Clearnet LTD OTC FX Nasdaq OMX Financial markets

2015Q3 201604 2016

Nasdaq OMX Seafood

201504 201601

Eurex

201504

CCP A

-o

-o

-o

2015Q3 2015Q4 2016Q1

CC&G Agrex

2015Q3 2015Q4

2015Q3 2015Q4 2016Q1

Default fund (LHS)
ETD daily transactions (RHS)

Own capital (LHS)
OTC daily transactions (RHS)

Total initial margin (LHS)

Note: Transaction volumes are notional (or principal) amounts, right-hand side scale (RHS), 
billion euro. Initial margin, default fund and own capital are also in billion euro, left-hand side 
scale. Percentages are share of the default fund in total waterfall. For a description of the 
products cleared, see Table 4.8
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Figure 4.7: Ratio of QLR to total waterfall at CCP level
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EUROCCP LCH_SA
CCP.A LME

BME CC&G
KDPW

NASDAQ EUREX
ICE LCH LTD ICE NL

1 Central bank deposits 1 Secured deposits at commercial banks 1 Unsecured deposits at commercial banks

1 Secured committed lines of credit 

m Other

1 Unsecured committed lines of credit 1 Highly marketable securities

Note: ICE is ICE Clear EU. ICE_NL is ICE Clear NL. LCH.LTD is LCH.Clearnet Ltd. LCH.SA 
is LCH.Clearnet SA. Two CCPs deposits cash at foreign central banks: EuroCCP (less than 0.8% 
of QLR) and LCH.Clearnet Ltd (less than 0.001% of QLR).
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Figure 4.8: Reinvestiiient of participant cash

BME CC&G CCP.A EUREX
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Figure 4.9: Focus on securities held
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Figure 4.10: Composition of initial margin

-

T T T
EUR EUR CHF EUR SEK

EUR EUR DKK NOK

BME CCP.A EUROCCP
CC&G EUREX

USD
EUR

—T~

EUR
EUR SEK 

NOK

ICE_NL LCH_LTD LME 
ICE KDPW LCH SA NASDAQ

■■■ Central bank deposits ■■i Commercial banks secured deposits

■■i Commercial banks unsecured deposits Sovereign bonds
Agency, State and Municipal bonds Corporate bonds

■■■ Equities ■■■ Commodities
Other

Note: ICE is ICE Clear EU. ICE.NL is ICE Clear NL. LCH.LTD is LCH.Clearnet Ltd. LCH_SA 
is LCH.Clearnet SA.

IK)



Chapter 4. The European CCP ecosystem

Figure 4.11: Composition of default funds
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Table 4.1: Overview of CCPs in the sample

Group CCP Abbreviation CCP domicile
BME Group BAIE Clearing BME Spain

London Stock 
Exchange Group

Cassa di Compensazione 
e Garanzia SpA CC&G Italy

CCP Austria Abwicklungsstelle 
fiir Bdrsengesc:hafte GmbH CCP A Austria

Deutsche Bbrse 
Group Eurex Clearing AG Eurex Germany

European Central 
Counterparty NV EuroCCP Netherlands

Intercontinental 
Exchange INC

ICE Clear Europe LTD
ICE Clear Netherlands BV

ICE Clear EU 
ICE Clear NL

Netherlands
Netherlands

KDPW CCP KDPW Poland
LCH.Clearnet 
Group LTD

LCH.Clearnet Ltd 
LCH.Clearnet SA

LCH.Clearnet Ltd 
LCH.Clearnet SA

United Kingdom 
France

London Metal 
Metal Exchange LME Clear LTD LME United Kingdom

Niusdaq INC Nasdacj OMX Clearing AB Nasdaq OMX Sweden
OMIClear-C.C., S.A. OMI Clear Portugal

Note: The table suiimiarises the official names, the group to which the company belongs, the abbrevi­
ations, and the country of residence.
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Table 4.2: Number of clearing members by residency and average memberships per par­
ticipant

CCP Clearing Members Domestic (Per Cent) Foreign (Per Cent) Other memberships
BME 71 76 24 1.7

CC&G 84 75 25 1.8
CCP A 51 51 49 2.3
Eurex 192 33 67 1.6

EuroCCP 46 4 96 3.2
ICE Clear EU 77 38 62 2,7
ICE Clear NL .3 67 33 6.3

KDPW 43 98 2 0.3
LCH.Clearnet Ltd 153 31 69 2.2
LCH.Clearnet SA 102 19 81 2.8

LME 44 75 25 3.5
Nasdaq OMX 247 27 73 0.9

Note: Data retrieved from websites of CCPs in July 2016. The first column reports the total number of clearing 
members; the second and third column report the percentage of domestic and foreign clearing members, re.spectively; 
the fourth column reports the average number of clearing memberships in other tlCPs in our sample.
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Table 4.9: QLR, Default Resources, and conc:eiitration of IM

CCP QLR (€m) DR (€in) QLR/DR IM5/IM
BME 3,550 3,700 0.96 0.56

CC&G 13,600 13,100 1.03 0.61
CCP A 75.3 45.2 1.67 0.55
Eurex 24,700 41,200 0.60 0.39

EuroCCP 1,520 948 1.60 0.73
ICE Clear EU 33,800 44,500 0.76 0.46

KDPW 378 394 0.96 0.56
LCH.Cleanmt Ltd 53,600 90,800 0.59 0.6
LCH.Clearnet SA 31,000 26,400 1.17 0.7

LME 7,580 7,300 1.04 0.39
Nasdaq OMX 4,100 5,290 0.77 0.55

Note: Data from Public Quantitative Disclosures at the first quarter of 
2016. QLR is Qualified liquid resources; DR is default resources; IM5/IM 
is the portion of initial margin posted by the largest 5 clearing members. 
The latter is a simple average of concentrations at the default fund level. 
Concentrations are taken at the peak over the quarter.
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Appendix

4.A Overview of PQD variables used per figure

Ill Tables 4.10 and 4.11 we give an overview of the variables extracted from the PQD data 

files provided by CCPs. The figures were converted to euro using either end-of-period or 

period-average exchange rates, depending on the PQD snapshot type, as appropriate. 

Table 4.10: Overview of PQD variables used

Figure Measure PQD reference 
variable(s) Variable Data

reference of used description unit

Prefunded CCP capital (SIC) EUR. GBP. HUF. JPY.Default 4.1.1 NOK, PLN, SEK, USD
4.1 waterfall Prefunded CC’P capital EUR. GHR HUF, .ll’Y

size 4.1.2 alongside default fund NOK, RUN, SEK, USD

and 4.1.3 I’refunded CC’P capital EUR. CBP, HUF, JPY.
to after default fund

Required prefunded
NOK, PLN, SEK, USD

EUR. GBP, HUF, JPY,4.1.4 participants default fund
contributions NOK, PLN, SEK, USD

Total initial margin required CHF, DKK, EUR, GBP.4.fi stucture 6.1.1 split by house, client gross, client net
and total (if not segregated) NOK, PLN, SEK, USD

Ratio 7.1.2 Cash deposited at a central bank of issue CHF, DKK. EUR, GBP,
4.7 of the currency concerned NOK. PLN. SEK. USD 

CHF DKK EUR. GBPof 7.1.3 Cash deposited at other central banks NOK. PLN, SEK. USD
qualifying 7.1.4 Cash Secured cash defxfsited at commercial banks CHF, DKK. EUR, GBP,

liquid (including reverse repo) NOK. PLN. SEK. USD 
CHF. DKK. EUR, GBP.resources 7.1.5 Unsecured cash deposite<l at commercial banks NOK, PLN, SEK, USD

to 7.1.6 Secured committed lines of credit including CHF, DKK, EUR. GBP,
total foreign exchange swaps and committed repos NOK. PLN. SEK. USD 

CHF DKK EUR GBPwaterfall 7.1.7 Unsecured committed lines of credit NOK, PLN, SEK. USD
resources Highly marketable collateral held in custody 

and investments that are readily available and CHF. DKK. EUR, GBP.
7.1.8 convertible into cash with prearranged and

highly reliable funding arrangements even in extreme NOK. PLN, SEK. USDbut plausible market conditions

7.1.9 Other CHF. DKK. EUR. GBP. 
NOK, PLN. SEK, USD

4.8 Rein- 16.1.1 Total cash (but not securities) received DKK. EUR. GBP, NOK.
from participants as IM PLN, SEK. USD

vestment 16.1.2 Total cash (but not securities) received from participants EUR. GBP. NOK.
of as default fund contribution PLN, SEK, USD

cash 16.2.1

16.2.2

Percentage of total participant cash held as cash deposits 
Percentage of total participant cash held as cash deposits

Percentage

Percentagereceived at central banks of issue of the currency deposited

16.2.3 Percentage of total participant cash held Percentage
from as cash deposits at other central banks

Percentage of total participant cash held16.2.4 Percentageas cash deposits at commercial banks

members 16.2.5 Percentage of total participant cash held 
as cash deposits at commercial banks Percentage
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Table 4.11: Overview of PQD variables used (continued)

Figure Measure of PQD reference Variable Data
reference of %'ariable(s) used description unit

IG.2.6 Percentage of total participant ca.sh held 
as cash deposits in money market funds Percentage

16.2.7 Percentage of total participant cash held 
as cash deposits in other forms Percentage

16.2.10 Percentage of total participant cash invested in securities; 
Domestic sovereign government bond.s Percentage

4.8 16.2.11 Percentage of total participant cash invested in securities:
Other sovereign government bonds Percentage

16.2.12 Percentage of total participant cash invested in securities; 
Agency bonds Percentage

16.2.13 Percentage of total participant cash invested in securities;
State or municipal bonds Percentage

16.2.14 Percentage of total participant cash investerJ in securities;
Other instruments Percentage

4.3.5 Non-Cash Sovereign Government Bonds-Domestic^-^ EUR, NOK. PLN, SEK. USD

Focus 4.3.6 Non-Cash Sovereign Government Bonds-Other^-^ EUR, NOK. PLN. SEK. USD
4.3.7 Non-Cash Agency Bonds^-^ EUR. NOK, PLN, SEK. USD
4.3.8 Non-Cash State/municipal bonds^-^ EUR, NOK. PLN, SEK. USD
4.3.9 Non-Cash Corporate bonds^'^ EUR, NOK. PLN. SEK. USD

4.9 on 4.3.10 Non-Cash Equities^-^ EUR. NOK. PLN, SEK, USD
6.2.5 Non-Cash S<A'ereign Government Bonds - Domestic^-^ CHF, DKK, EUR. NOK, PLN, SEK. USD
6.2.6 Non-Cash Sovereign Government EJonds - Other^ '* CHF. DKK. EUR, NOK, PLN, SEK. USD
6.2.7 Non-Cash Agency Bonds^-'* C'HF. DKK. EUR, NOK. PLN, SEK. USD

bonds 6.2.8 Non-Cash Staie/municipml bonds^-"* CHF. DKK, EUR, NOK. PLN, SEK, USD
6.2.9 Non-Cash Corporate bonds^-^ CHF, DKK, EUR, NOK. PLN. SEK, USD

6.2.10 Non-C'ash Equities^-"’ CHF. DKK, EUR, NOK. PLN, SEK. USD

Com-
6.2.1 Cash deposited at a central bank of Issue 

of the currency concenied^-^ CHF, DKK. EUR, NOK. PLN, SEK. USD

6.2.2 Cash deposited at other central banks'^ '’ CHF, DKK. EUR. NOK. PLN, SEK. USD
6.2.3 Secured cash deposited at commercial banks^-'* C’HF. DKK. EUR, NOK. PLN. SEK, USD
6.2.4 Un.secured cash deposite<l at commercial banks^-'* CHF, DKK. EUR. NOK. PLN. SEK, USD

po.sition 6.2.5 Non-Cash Sovereign Government Bojids-Domestic^-'* C'HF, DKK, EUR, NOK, PLN, SEK, USD
6.2.6 Non-Cash Sovereign Government Bonds-Otlier^-'* CHF. DKK. EUR. NOK. PLN. SEK, USD

4.10 6.2.7 Non-Cash Agency Bonds^ ** CHF, DKK. EUR, NOK, PLN. SEK. USD
6.2.8 Non-Cash State/iminicipal bonds^-'* CHF, DKK, EUR. NOK. PLN. SEK, USD

of 6.2.9 Non-Cash C’orporate bonds^-'* CHF. DKK, EUR. NOK. PLN. SEK, USD
6.2.10 Non-Cash Equities^-'* C'HF, DKK. EUR. NOK, PLN, SEK. USD
6.2.11 Non-Cash Commodities-Gold^-'* CHF. DKK, EUR. NOK. PLN. SEK. USD
6.2.12 Non-C'ash ('ommodities-Other^-'* CHF, DKK. EUR. NOK. PLN, SEK, USD

IM 6.2.13 Non-Cash-Mutual Funds OH UCITs^-'* CHF. DKK. EUR. NOK, PLN. SEK, USD
6.2.14 Non-Cash-Other^-^ CHF. DKK, EUR, NOK. PLN. SEK. USD
6.2.15 Total initial margin held-^-^ CHF. DKK, EUR, NOK. PLN. SEK. USD

4.3.1 Cash d^KKited at a central bank of i.ssue of the currency concerned EUR. NOK, PLN. SEK, USD
Com- of issue of the currency concerned^-®

4.3.2 Cash deposited at other central banks^-^ EUR, NOK. PLN. SEK, USD
4.3.3 Secured cash deposited at commercial banks^-^ EUR, NOK. PLN. SEK, USD
4.3.4 Unsecured cash deposited at commercial banks^-^ EUR, NOK. PLN. SEK, USD

position 4.3.5 Non-Cash Sovereign Government Bonds-Domestic^’^ EUR. NOK. PLN. SEK, USD
4.3.6 Non-Cash Sovereign Government Bonds-Other^ '' EUR, NOK. PLN, SEK, USD

4.11 4.3.7 Non-Cash Agency Bonds^’^ EUR, NOK. PLN, SEK, USD
4.3.8 Nor>-Cash State and municipal honds^’^ EUR, NOK, PLN, SEK, USD

of 4.3.9 Non-Cash C’orporate bonds^’'"* EUR, NOK, PLN, SEK, USD
4.3.10 Non-Cash Equities^’^ El.'R, NOK, PLN. SEK, USD
4.3.11 NojhCash Commodilies-Gold^'^ EUR, NOK, PLN, SEK, USD
4.3.12 Non-Cash C'ommodities-Other^’^ EUR, NOK, PLN, SEK, USD
4.3.13 Non-Cash C'ommodilies-Mutual Funds and UClTs^’® EUR, NOK, PLN. SEK, USD

DF 4.3.14 Non-C'ash C’ommodities-Other^’'^ EUR. NOK, PLN, SEK, USD
4.3.15 In totaP--' EUR. NOK, PLN, SEK, USD

Since PQD data is not completely standardised, and there are mistakes in reporting, in 

building the figures in the paper we made the following modifications.

Volumes of transactions: CC&G, LCH.Clearnet Ltd, and LCH.Clearnet SA report 

transaction volumes at the clearing service level. When the name of clearing service and 

default fund do not coincide, we allocate the clearing services to defatdt funds according 

to the following:
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Table 4.12; Assignments of clearing service to default fund

CCP Clearing Service as specified in PQD file Assigned default fund

CC&G

Wholesale
Retails Bonds and repo

Derivatives EquitiesEquities
EnClear Commodities
LSEDM Equities

LCH.Clearnet Ltd RepoClear Fixed Income
NLX Listed Interest Rates

ForexClear OTC FX
SwapClear OTC Interest Rates

EquityClear
Listed Derivatives Cash and Derivatives

LCH.Clearnet SA Tri-party Repo €GC Plus (Tri-party repo)
Bonds and Repos Fixed Income (Bf)nds and repo)

CDSClear OTC CDS
Note: Names of clearing services and default funds as they appear in the PQD. In parentheses are the 
names used in Figures 4.1 to 4.6. if different from those in the disclosures.

Additionally, the double reporting of repo - as repo and reverse repo reported by 

LCH.Clearnet Ltd and LCH.Clearnet SA was rectihed. Finally, it was assumed that 

LCH.Clearnet Ltd reported in millions of euro for the clearing service RepoClear in the first 

quarter of 2016, due to the inconsistency of the reported numbers with other disc:losures.

CCP own capital: The PQD valuables 4.1.2 and 4.1.3 refer to the own capital of the 

CCP to be used alongside and after the non-defaulting clearing members contributions to 

the default fund, respectively. Whereas own capital to be used before the non-defaulting 

dealing members contributions to the default fund (variable 4.1.1) is allocated to the 

segregated default funds, for regulatory reasons this is not the case for the rest of CCP 

own capital. In other words, variables 4.1.2 and 4.1.3 are at the CCP level, not at the 

default fund level. To build the default fund-level waterfalls, we allocate variables 4.1.2 

and 4.1.3 to each default fund using the same proportion with which variable 4.1.1 is 

allocated to the segregated default funds by the CCPs.

Ratio of Qualifying Liquid Resources to total waterfall: The QLR concept (nu­

merator), covering PQD reference variables 7.1, refers to how financial resources are held
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by the CCP. The pre-funded waterfall resovirees (denominator) are required amounts (de­

fault fund, variable 4.1.4, and initial margin, variable 6.1.1). This approach was chosen in 

order to compare the liquid resourc;es to the resources available to the CCP, excluding any 

over-collateralisation, which is not available to the CCP.

Composition of securities held as initial margin and default fund: For initial mar­

gin, ‘Domestic governenmt bonds’ and ‘Other government bonds’ refer to PQD variables 

6.2.5 and 6.2.6, respectively. ‘Agency and Municipal bonds’ is the sum of PQD variables 

6.2.7 and 6.2.8. ‘Other securities’ covers corporate bonds (PQD variable 6.2.9) and eq­

uities (PQD variable 6.2.10). Similarly, for defaidt fund we use concept 4.3 or ‘Value of 

pre-funded default resources (excluding initial and retained variation margin)’, split into 

the same buckets as for initial margin (PQD variables 4.3.5 to 4.3.10). All figures are 

converted to euro at tmd-of period (^xdiange rates before being summed up iu order to get 

totals.

Reinvestment of participants’ cash: Total cash received as initial margin or default 

fund is obtained by summing variables 16.1.1 and 16.1.2: ‘Total cash (but not securities) 

received from participants, regardless of the form in which it is held, deposited or invested, 

received as’ initial margin (16.1.1) and default fund (16.1.2). The reinvestment buckets 

ai'e the same as the securities lurldings bucTets described above; we used PQD variables 

16.2.10 to 16.2.14 on ‘Peu'centage of total participants cash invested in securities’.

Figure 4.9 aims at showing CCPs’ holdings of securities in the defaidt waterfall, and the 

extent to which the securities held have been invested in by the CCP using cash posted by 

clearing members or they have been posted by members directly. Concepts 4.3 and 6.2 refer 

to how the CCP holds initial margin and default fund, rather than how members posted 

resources. Therefore, according to the PQD standards, the sum of the first and second 

sets of stacked bai’s (sum of PQD variables 4.3.5 to 4.3.10 and 6.2.5 to 6.2.10) should be at 

most equal to the third set of stacked bars, because holdings cannot exceted re-investment. 

Equality holds when the CCP receives all initial margin and default fund contributions in 

cash, and the securities held as initial margin and defavdt fund are only those in which
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the CCP has reinvested participant cash. Conversely, when the reinvestment bar is zero, 

all the securities held as initial margin and default fund are those posttid by members. 

The difference between the sum of the first two bars and the third bar in the chart is the 

collateral posted in securities by participants. However, in Figure 4.9, the reinvestment 

bar is greater than the sum of initial margin and default fund bars for CC&G. From 

cross checking the figures reported on the website, it appears CC&Greports initial margin 

post(!d, as opposed to held.
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Conclusion

This thesis c:c)ntains three studies rtdatiiig to the fiiiaiieial systcuiis of European countries. 

The three essays cover different aspects, although they are linkc^d by th(^ study of factors 

ciffecting the probability and impact of turmoil in financial markets.

The first essay focuses on the time series variation of risk pitmiia on sovereign risk fun­

damentals. In particular, countries with large and negative net international investment 

positions saw large inc:reases in sovereign bond spreads when the Europ(;an debt crisis 

unfolded; the paper shows that this c;an b(! explained by a different p<!rception of the 

meaning of such negative external positions for sovereigns, depending on the prevailing 

level of uncertainty in financial markets.

B(!cause the price of sovereign risk depends on uncertainty and is low in expansions, gov­

ernments might downplay the risks that the private sector is building up in calm periods, 

and the acquired weakness can abruptly manifest when expectations turn uncertain. When 

this happens, the stabilising role of fiscal policy is limited by the high financing rate re- 

quiixxl by investors, in the moment when government intervention is more needed and fiscal 

revenues low. In light of this, it is appropriate for governments to monitor not only fiscal, 

but also external variables; in boom periods, scenarios more pessimistic than the expected 

one should be assigned a higher probability.
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The second essay discusses the iKui-trivial separation betwtnni financial deepening and 

excess credit to the non-fiiiaiicial private sector. Our approach considers the evolution 

of a system of maci’oeconomic variables relevant for the sustainability of the c;redit, in 

conjunction with changes in the credit-to-GDP ratio. The proposed approach can be used 

to assist policy makers in the analysis that informs the decision to activate the counter­

cyclical capital buffer.

We find that using our approach to analyse the data, a number of patterns are visible before 

the c;risis for the countries where credit contracted the most after the crisis, such as Ireland 

and Spain. Similar patterns are currently present in France and Sweden, which suggests 

that vulnerabilities may be building up in these countries. Whereas additional qualitative 

and quantitative information should be considered before activating the counter-cyclical 

capital buffer, the cmrnuit application of the buffer in Sweden c;onfirms the result of our 

analysis.

The third essay studies a type of financial market infrastructure which has b(!en studicxl 

relatively little in the literature, despite having become a central node in financial systems, 

and despite (xwering a key role in reducing systemic; risk. Central clc!aring counterparties 

interpose between countc;rparties of a financial transaction, bec;oming countccrparty to both 

the seller and the buyer, and assuming all the risks involvcid in the transaction. CCPs have 

a number of risk management strategies in place to manage the default of participants and 

other risks they face.

This essay is the first study to map the structure of the clearing marked, in Europe;. First, 

we construct a dataset using publicly available information, mostly composed of disclo­

sures which international standard setting bodies encourage CCPs to publish. One of the 

contributions of the chapter is to suggest a number of policy actions to increase the extent 

to which these disclosures allow an assessment of the risks posed by CCPs to the clearing 

members and the economy at large (the stated goal of the disclosures).

We document the structure of the European central clearing landscape. This includes 

the type of financial transactions cleared by each CCP, the size of the markets served, the
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resources held against default, and liquidity inanagenient. We find significant r(;-investinent 

in sovereign bonds of the c:ash posted by clearing inenibers as collateral. Such re-investnient 

may expose central c:ount(uparties to liquidation risk, if the value of sovereign bonds tends 

to decrease when the cash is needed—when the member who posted the cash defaults. Since 

the members are typically banks, CCPs where the members are domestic and reinvestment 

in domestic sovereign b(^nds is large are more exposed to this risk, because the correlation 

between creditworthiness of the domestic bank and the price of domestic sovereign bonds 

is more likcdy to be positive.
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