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ABSTRACT

Target2 Redux: The simple accountancy and slightly more complex
economics of Bundesbank loss exposure through the Eurosystem*

This study shows that Target2 net claims are a poor measure of Bundesbank
loss exposure, and even more so of German loss exposure to the rest of the
Eurozone. This is true even under plausible assumptions about a
comprehensive break-up scenario that leaves Germany as the only member
of the euro area and the Bundesbank as the sole owner of the ECB. In this
implausible scenario, the discrepancy between the Bundesbank’s Target2 net
credit balance and its likely loss exposure has two principal sources. First, the
16 national central banks (NCBs) that exit the Eurosystem (which will on
balance be net Target2 debtors) and their sovereigns will not automatically
walk away completely from their Target2 debts - defaulting on their debts with
a zero recovery rate for the Bundesbank. Legally, the Target2 claims are not
extinguished by exit from the Eurosystem by the debtor NCBs. Politically and
realistically, many of the exiting NCBs would be able and willing to honour
their obligations to Target2 in part or even in full. Second, in the
comprehensive break-up scenario, future seigniorage revenues of the
Bundesbank would likely go up, as it would be left with a larger share (in our
example 100 percent) of the ownership of the ECB. Changes in German
exposure to the rest of the euro area (or to the periphery) can differ in
magnitude and in sign from Bundesbank exposure.
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1. Introduction

Several years into the European sovereign debbanking crisis, one rather arcane
corner of the debate about the causes and imglicabf Europe’s misfortune continues to be
riddled with misunderstandings. This corner is tlebate about the meaning and potential
consequences of Target2 imbalances in the euro Bagget?2 is the real-time gross settlement
(RTGS) system for cross-border transactions owmedagerated by the Eurosystem, but is
more significant for its role in intermediating téng and borrowing between individual
Eurosystem national central banks (NCBs). Suchitends reflected in gross and net
liabilities to and claims on Target2. ‘Imbalancesiat is, net credit or debit positions of
NCBs vis-a-vis Target2, have continued to rise tpoat where the Bundesbank’s claims
stand at more than €700bn and the combined TargstH#abilities of the GIIPS countries
(Greece, Ireland, Italy, Portugal, and Spain) h@sen to almost €1trn. Against this backdrop,
it has been argued that Target2 liabilities pogeaae danger for the creditor NCBs and for

the creditor countries.

Even the more alarmist versions of this thesis hexe evolved to the point that they
recognise that an NCB’s Target2 net credit balasg®t a measure of the exposure of that
national central bank (NCB) to losses in the réshe Eurozone (or to periphery). The recent
dramatic Target2 interpretations and scare stodssict their applicability to the cases of
partial and complete euro area (EA) break-up. Shisly argues that even these evolved and
gualified versions of the Target2 scare story camito be highly misleading. Specifically,
this study makes several points:

First, Target2 claims are in general a poor measuréh@fekposure of individual
NCBs to risks and to actual losses of the Eurosystéis applies to all EA NCBs, including
the Bundesbank. Only if several highly implausildenditions are satisfied would the
Bundesbank’s net Target2 claims be the right measuBundesbank accounting exposure to
the Eurosystem. These conditions are:

i) There is no pooling and sharing of losses betwde individual NCBs in the
Eurosystem. Of course, profit and loss sharing rmaor hallmark of the Single Money,
Credit and Liquidity Policy (henceforth single mtary policy or SMCLP) of the
ECB/Eurosystem.

il) The total loss suffered by an NCB on its Tagybalances equals its net claims on
Target2 (that is, its net claims through Target2tuen ECB). This requires that the ECB and



all NCBs that are continuing members of the Euresysrepudiate their Target?2 liabilities to
counterparties that are no longer part of the Bstesn, and that all exiting NCBs (NCBs
that no longer are part of the Eurosystem) likewegmudiate al their liabilities to each other,
to the ECB and to the NCBs that are continuing memsilof the Eurosystem. Repudiation
here means a default with a zero recovery rate

iii) There are no capital losses or gains on theveational balance sheet of the ECB.

iv) There is no change in the value of the Bundekkashare of the NPV of the
current and future profits of the Eurosystem (rdughe NPV of the current and future base
money issuance or seigniorage of the Eurosystem).

V) The events that cause losses on the Target2sespmf the Bundesbank don't
cause losses on the other assets of the Bundesibpahiding its exposure to its domestic
counterparties (commercial banks etc.) This raatfjudes iii) and iv) as special cases.

These five conditions are highly unlikely — effeelly impossible — to be satisfied.

Secongwe are likely to be closer to circumstances wialeast the first two of these
conditions are satisfied if there is a comprehendixeak-up of the euro area, but still not
close. In particular, even a comprehensive breakfupe euro area does not imply that the
obligations of former EA member countries and tiNIBs are automatically extinguished.

Exits by several countries also imply that the tamhare of the remaining euro area
countries in the ECB increases commensuratelyxtiremis, if Germany is the only country
remaining in the euro area, the Bundesbank becdhesole owner of the ECB and the
Eurosystem consists of just the Bundesbank anE@B. In that scenario, the net present
discounted value (NPV) of seigniorage profits thenBesbank can appropriate (even the
NPV of the non-inflationary seigniorage) is liketg be higher than it is today, as the
countries exiting the EA are likely to exhibit stdgtial continuing euroisation. The increase
in the NPV of future seigniorage for the Bundesb@nk capital gain on a comprehensive
balance sheet, which is not recorded in its conoral balance sheet, which should be set
against any losses the Bundesbank incurs in a tueakenario.

Third, as the value of the ECB, because of its legalapoly of the issuance of base
money in the Eurozone, is very high, it is possitilat the Bundesbank emerges a net

beneficiary from euro area break-up in narrow fziahterms?

2 This would require that the value of the roughlyprcent stake of the Bundesbank in the NPV akatiand
future Eurosystem profits in today’s 27 member EAdss than the value of the 100 percent stakeeof t
Bundesbank in the (diminished) NPV of current amdife Eurosystem profits in an EA where Germarthés
only member state left.



Fourth, Bundesbank exposure, say, to the GIIPS counisiest equal to German
exposure. We estimate the share of the Bundesliarika) of Eurosystem exposure to GIIPS
countries to currently stand at around €423bn. Garexposure to the GIIPS countries ex-
BuBa was €780bn at end-2011. Over the course ofribis that started in August 2007, the
German private sector has reduced its exposurbedGtiIPS countries, while the public
sector's exposure (both the Bundesbank’s exposue the exposure of the general
government and other parts of the non-central lparikic sector) has gone up, and the net
increase in German exposure has been smaller thanntrease in the Bundesbank’s
exposure (which in turn is smaller than the inceeiasits Target?2 liabilities). The role of this
private to public sector exposure reshuffling dyiamay be more limited in the future. The
spectre of larger German exposure to the bankiogpisef the EA through the membership
of the Bundesbank in the Eurosystem may have playedle in the change in German
attitudes in favour of some form of banking unian particular to introduce a single
supervisory mechanism) and allowing the bail-imafk debt to recapitalise weak banks.

Fifth, we revisit some ‘classic’ misunderstandings @& tble of Target2 imbalances.
We stress, again, that as a matter of accountigig i@ven conventional accounting logic)
they need never be driven by current account defadiEA periphery and core countries, and
that in the recent historical experience the pratendrivers of changes in Target2
imbalances can be found mostly in movements irpthate financial account (what used to
be called the capital account) of the balance ghpmmts. These private capital flows out of
the EA periphery into Germany and other core EA imenstates have (give or take the small
current account surpluses of the core vis-a-vis fleephery) their counterpart in the
accumulation of Target2 net credit balances byBhedesbank and other core EA NCBs —
what would have been increases in official foregxchange reserve claims of the core EA
NCBs on the EA periphery member states had thékrdetn 17 distinct national currencies
in the EA.

Sixth rising Target2 net credit balances in core EA N@B not indicate that there is
any restriction in credit to the bank or non-bankate sector in Target2 creditor countries.

Sevenththere is plenty of scope for Target2 gross andialglities and the size of the
Eurosystem balance sheet to increase further, withecessarily impairing the financial and

economic health of any Eurosystem participant.




Finally, the quasi-fiscal actions of the Eurosystem siheebeginning of the crisis
have redistributed resources between debtors, tionggsax payers and beneficiaries of public
spending across the periphery and the core, witlencore and within the periphery. The
scale and scope of these redistributions has lage + the Eurosystem balance sheet has
more than doubled in recent years. As the balahestssize and the exposure of the
Eurosystem grow, its formal and substantive acahility — which is very low even by the
standards of operationally independent central $ankeeds to be strengthened.

The outline of the rest of the paper is as follo®sction 2 discusses the balance
sheets of the ECB, of the consolidated Eurosysteh @f individual NCBs like the
Bundesbank and contrasts these conventional acceutit the comprehensive accounts or
intertemporal budget constraints. It also discusisegxposure of individual NCBs to the rest
of the Eurosystem through their shares in the osimprof the ECB and through the profit
and loss sharing rule for monetary operations efEhrosystem. Section 3 discusses Target2
and the imbalances associated with it in greatéaildén Section 4 we develop a formal
balance sheet model of the Eurozone, includingetin@system, the individual NCBs and the
ECB. We model both the ‘limited profit and loss shg rule’, which is restricted to the
equity exposure to the ECB and Target2 balancestt@dcomprehensive profit and loss
sharing rule’ (the profit and loss sharing rule foonetary operations of the Eurosystem) as
special cases of a general profit and loss shaufgy that involves ‘tit-for-tat’ retaliation
when a Eurozone member state exits the Euro andN@8 repudiates its debt to
Target2/ECB. Section 5 focuses in detail on potéérBundesbank losses from Eurosystem
membership under a range of calamities, from soyerand NCB default in a periphery
country, via Grexit to a comprehensive Eurozoneakup. Section 6 considers the
redistribution, among countries and among groupbkantities within countries, effected by
the quasi-fiscal operations of the Eurosystem. d@lstinction between the Bundesbank’s
exposure to profits and losses through its memieisthe Eurosystem and the exposure of
Germany Inc. is highlighted in Section 7. Sectioexposes a number of common theoretical
and empirical misconceptions about Target2. Se&iooncludes.

2. NCB conventional and comprehensive accounting pasure through
membership of the Eurosystem



Through its membership in the Eurosystem, the NGBaro EA member state is
exposed to the losses incurred by the Eurosystehstzares its profits in two wayd-he first
is through the ownership by the 17 NCBs of the EAhe paid-up capital in the European
Central Bank (ECB) — see Figure 1. The second wahrough the profit and loss sharing
rule adopted by the Governing Council of the ECBtfe monetary policy operations of the

Eurosystem.
Figure 1. Euro area — Capital and capital shares ithe ECB, 31 December 2011
Capital key . .
NCB of % of Subscribed capital % of Paid-up Paid-up cap|tzélu(gr)1
EU(27) capital EA(17) members

Belaiumr 2.4 3.t 0.2
German' 18.€ 27.1 1.7
Estonic 0.2 0.2 0.C
Irelanc 1.1 1.€ 0.1
Greec: 2.C 2.8 0.2
Spair 8.3 11.¢ 0.8
Franct 14.2 20.2 1.3
Italy 12.t 17.¢ 11
Cyprus 0.1 0.2 0.C
Luxembouri 0.2 0.2 0.C
Malta 0.1 0.1 0.C
Netherlinds 4.C 5.7 0.4
Austrie 1.6 2.8 0.2
Portuga 1.8 2.5 0.2
Slovenic 0.3 0.t 0.C
Slovakic 0.7 1.C 0.1
Finlanc 1.3 1.8 0.1
ElE 76-€ 190-¢ 64

Sources: ECB and Citi Research

2.1. Exposure through the ownership of the ECB

The proportional shares of the EA NCBs in the pgd:zapital of the ECB are shown
in Figure 1, column 3.2 Although equity participations are formally chaexised by limited
liability (the losses to the shareholder are liohite the stock owned), the political reality that
EA central banks operate in is likely to createsptees for ECB losses that exceed the value
of its equity and reserves to be made good by tiaeebolders (the NCBs). Where these
NCBs find themselves incapable of absorbing theare of the losses of the ECB, there is a

strong presumption (although no direct Treaty dail@n) that these losses be made good by

% The Eurosystem consists of the European Centralk Bad the NCBs of the countries, currently 17umber,
that have proceeded to the final stage of EconamicMonetary Union (EMU).

* The subscribed capital of the ECB comes from titeonal central banks (NCBs) of all EU Member State
(currently 27 in number). It amounts to €10.76bnftam 29 December 2010).

® As the membership of the EU and of the Eurozomagés, these ECB capital shares change too. At the
beginning of 2007 (the year the North Atlantic fic&al crisis started), the share of the Bundeshatke ECB’s
paid-up capital was 29.52%. When the euro areacveded at the beginning of 1999, the Bundesbaatikse
in the ECB'’s paid-up capital was 30.93%. Capitarek are determined to 50% by the weight in EA GBéto
50% according to the share in EA population.



the national sovereigns that are theefactobeneficial owners of their NCBs. We refer to the
joint ownership by the NCBs of the ECB as lingted profit and loss pooling case.

The most recent available balance sheet of the E@Byear-end 2011) is shown in
Figure Al in the appendix. At the end of 2011, siee of the balance sheet of the ECB was
just under €231bn, more than twice the size ofbiddance sheet at the end of 2006 (when it
was just under €106b#).

However, the share in the capital of the ECB alg® & value. The value of the ECB
(and therefore the value of the Bundesbank’s simattee ECB) is much larger than the paid-
up capital of the ECB, which stood at €6.4bn atehd of 2011. It is also much larger than
the totality of on-balance sheet or conventionaslabsorption capacity (CLAC) of the ECB
(the sum of paid-up capital, revaluation accoumtd provisions, which jointly were just
above €37bn at the end of 2011).

Accountants use conventional balance sheets cmmgsist mostly tangible real and
financial assets and some items like ‘goodwill'tthave crossed the boundary between the
relatively simple and concrete world of accountamgl the complex and more abstract world
of economics and the valuation of time -and statgtingent pay-offs. Economists use
intertemporal budget constraints or comprehensiai@anze sheets. These include all the
entries in the conventional balance sheets butaaddriety of (risk-adjusted) net present
discounted values of contingent future cash flolaat lon’t show up in any balance sheet
recognised and certified by a Chartered Accountant.

In the case of central banks, the difference batwbe conventional balance sheet
(shown in Figures Al, A2 and A3 in the appendix fespectively, the ECB, the Eurosystem
and the Bundesbank) and the intertemporal budgesti@nt or comprehensive balance sheet
can be huge. This is because the comprehensivadealsheet includes the net present
discounted value of future seigniorage (profitsxedrfrom the issuance of base money by the
central bank), which is not included in the coniaml balance sheet. Buiter (2010c, 2011),
Buiter and Rahbari (2012a, b) and Durré and POIL{) calculate the non-inflationary loss
absorption capacity (NILAC) of the Eurosystem. Tisishe sum of the CLAC plus the net
present discounted value of current and future lmaseey issuance by the Eurosystem,
consistent with 2 percent inflation. Making consgive assumptions about the drivers of
future real base money demand (real GDP and sistarfree nominal interest rates), Buiter
and Rahbari and Durré and Pill estimate the NILAG¢ around €3.4trn (of which capital

® This corresponds to the size of the ECB conveatibalance sheet. At the same period, the Eurasyste
conventional balance sheet was €2.7trn.



plus reserves were €80bn plus the revaluation atspumainly capital gains on gold
reserves, of just over €400bn, the outstanding atnolucurrency is €850bn and the value of
seigniorage around €2trn). Of course the NPV aifriseigniorage is not an item included in
the conventional balance sheet of the central baBisit is a future source of income and,
provided the central bank can borrow against itidsguing non-monetary liabilities, an
immediate source of non-monetary (and thereforelyliknon-inflationary) funding for the
central bank.

Of course, the NPV of future profits from euro bameney issuance/seigniorage
could be significantly larger than €2trn used ia MILAC calculations reported here (even in
real terms or as a share of GDP) if a higher rateflation than 2 percent were tolerated.

The value of the Bundesbank’s share in the ECB amatin two ways. First, the
ECB’s (on and off-balance sheet) ‘economic cap@tahi absorb some of the ECB’s potential
losses and therefore not all of the ECB’s lossdisn@cessarily be passed on to the NCBs in a
conventional accounting sens&here would still be an economic loss to the hiefsf
owners (the national Treasuries and ultimately tdre payers and beneficiaries of public
spending), but given that the conventional accogntalue of the claim on the ECB is only
booked at the share of the NCB in the ECB’s paictapital, the potential accounting ‘hit’
from a loss in the value of the ECB is very limited

Second, the economic or fair value of the claimm@NCB on the ECB can change. In
principle, it can go up or down. We will argue belthat in the case of a comprehensive euro
area break-up — when the Bundesbank potentiallyldvbe left as the sole owner of the
ECB — the value of the BuBa’s stake in the ECB daige. EA break-up has the potential to
reduce the economic value of the ECB (includingNieAC of the Eurosystem) by reducing
the value of certain assets on the ECB’s convealtibalance sheet, but of course also by
shrinking the economic area for which it issuesebasoney and thus the NPV of
Eurosystem’s non-inflationary seigniorage issuahtan extreme case, the value of the ECB
(including the NPV of future seigniorage) with Gexmy as the only surviving member of the
EA and the sole owner of the ECB, would fall to sthing close to the value of the
Bundesbank just prior to start of EMU in 1999, whin turn would be similar to Germany’s
share of approximately 27 percent in the currentniémber ECB including the NPV of
future seigniorage for the 17 member EA. This womfgly that the capital gain or loss
would be rather small. However, in our view, itikely that the degree of euroisation, i.e. the

"The ECB Governing Council, excluding the membérhe executive board, and with the votes weigtued
the ECB capital share, decides how to distribugepttofits and losses between the ECB and the NCBs.



external demand for euro currency and other basgeyon the former Eurozone member
states and other countries would be relatively highplying that the value of the
Bundesbank’s stake in the NPV of future seigniorageld rise, and could potentially even
be larger than the value of the Bundesbank’s camwveal balance sheet losses from break-

up.
2.2. Exposure through profit and loss sharing for ronetary operations of the
Eurosystem

The second way in which the 17 NCBs are exposethdolosses incurred by the
Eurosystem and share in its profits is throughpiedit and loss sharing rule adopted by the
Governing Council of the ECB for the monetary pplaperations of the Eurosystem. This
amounts to the losses or profits of the Eurosysiera whole being allocated to the NCBs in
the same proportions that define the NCBs’ sharaeoship in the ECB, as long as these
profits or losses are incurred as a result of thplementation of the common monetary,
liquidity and credit policy of the ECB.We refer to the pooling by the 17 NCBs of the
‘monetary policy’ profits and losses of the Eurdsys as a whole as tlmemprehensiverofit
and loss pooling case.

The balance sheet of the consolidated Eurosysterf @atober 2012 is shown in
Figure A2 in the appendix. The size of the balastveet is €3.1trn, roughly 2 % times the
size at the start of the North-Atlantic financialiss (in end-June 2007) when total
Eurosystem assets amounted to €1.2trn.

EA NCBs as shareholders are exposed to all assdtBabilities on and off the ECB
balance sheet. As participants in the Eurosystgmo§it and loss pooling arrangement for
monetary operations, four items on the Eurosystatance sheet are of particular interest.
The first is the Eurosystem lending operations £gollanks in euros (‘Lending to EA credit
institutions related to monetary policy operatiadenominated in euro’), which stood at
€1.2trn on October 5, 2012.

The second are foreign currency lending operatiortsA banks, which are captured
under ‘Claims on EA residents denominated in foreigrrency’. This item stood at €40bn

on October 5, 2012, but besides foreign currencyditg, it also includes securities

8 The actual allocation of the losses to the NCBgsiires a decision by the GC.

® There is one exception to the profit and lossiabaarrangement for monetary policy operationshef t
Eurosystem. This exception applies to lending agjaiation-specific eligible collateral (mostly I&rhat was
made possible by an ECB decision on February 92 201
(http://lwww.ecb.int/press/pr/date/2012/html/pr1292R.en.html). This exposure is in principle for geEount
of the granting NCB only. To our knowledge, no mmf@tion is available on the aggregate amountseor th
country composition of this lending. (See also Bu{2012a) and Buiter et al (2012)).



investments held as part of foreign exchange resefigsued by EA resident§)As it is of
relatively modest size currently (though it hadrbemuch higher at times) and we do not have
the country split, we will mostly ignore non-eurairBsystem lending to EA banks in the
remainder of this study.

The third item of interest is ‘Securities held fmonetary policy purposes’, which
include outright purchases of EA sovereign deldhefEurosystem under the now-terminated
Securities Markets Programme (SMP) and outrightipases of covered bonds under the
Covered Bonds Purchase Programmes | and Il (CBRRdI Il). We expect that future
purchases of sovereign debt under the ECB’s newigbtitMonetary Transactions (OMT)
will also be recorded under this entry. This iteioog at €280bn on October 5, 2012, but we
also disregard the CBPP purchases for the purpokestimating potential Eurosystem
exposures, as we do not have a country split.

Fourth, emergency liquidity assistance (ELA) is af¢he activities captured by the
item ‘Other claims on EA credit institutions denoied in euro’ which stood at €211bn on
October 5, of which we estimate ELA to accountdbleast €150bfr.

ELA can be offered by an NCB to the banks in itsspliction, subject to approval by
the Governing Council of the ECB, if these bankslomger qualify as counterparties for
borrowing at the regular Eurosystem liquidity faigk? ** This could be either because the
banks themselves are not deemed sufficiently awediby to qualify as eligible
counterparties of the Eurosystem, or because taktyjof the collateral they offer is deemed
unacceptable, or both. It is quite likely thathaligh losses on the assets held by an NCB as
part of its ELA facility are not supposed to be lgoband shared by the whole of the
Eurosystem but instead represent an exposure M@ offering it — and of the sovereign
backing that NCB, in principle through an expligitarantee of or indemnity for the ELA
facility — those ELA assets nevertheless represeme-factoexposure for the rest of the
Eurosystem if neither the NCB that manages theonaliELA facility nor the sovereign that

guarantees it has the resources to absorb sigmtificeses on the ELA assets.

10 Currently, the ECB has $14.5bn (€11.2bn) outstapiti USD lending to EA banks
(http://lwww.ecb.int/mopo/implement/omo/html/top_tig.en.html)

! After Belgium, Cyprus, Germany, Greece, and Ireé)eBpain has recently become the sixth euro areato
that has made use of ELA in recent years, evengthdtihas been to a modest scale (€0.7bn) until now
apparently. Seenttp://online.wsj.com/article/SB10000872396390443814577633233724146916.htmland
http://www.bde.es/f/lwebbde/GAP/Secciones/SalaPrblosasinformativas/12/Arc/Fic/preshe2012 38.pdf

12 ELA facilities can be operated in principle by MICBs in the EA, not just those in the periphetyeTirst
example of an ELA facility was the one operatedh®/Bundesbank in October 2008, as part of the @erm
government'’s €35bn rescue operation for Hypo RetdtE Holding AG.

13 See Buiter, Michels and Rahbari (2011a) and Bulitéchels and Rahbari (2011b).




The amount of Eurosystem lending to EA banks, Ebd &MP purchases sums to
around €1.6trn currently or 16% of estimated 20A23DP.

Figure 2 presents amounts and estimates of thesistem exposures to individual
EA countries. In the table we ignore the covereddsopurchases of the Eurosystem and we
mostly disregard Eurosystem foreign currency legdin

After many months of sizable increases in Eurosydberrowing by Spanish banks,
with the first break in this sequence occurring S®ptember 2012, following the
announcement on 6 September of the OMT, Spainmilyraccounts for the largest share of
total Eurosystem exposure for monetary policy opama (€440bn). Eurosystem net
borrowing by Spanish banks stood at €400bn in S&mte (or one third of total Eurosystem
net borrowing by EA banks, far in excess of thersltd Spain in EA GDP (11.3%), the EA
banking system (10.6%), or the paid-in capital lné ECB (11.9%)). We estimate SMP
holdings of Spanish bonds by the ECB to be arout@ibg (at face valuéy. Italy accounts
for the second largest share due to heavy reliahd®lian banks on Eurosystem facilities
(€277bn), though relatively constant in recent rhentand sizable SMP holdings of Italian
government bonds (estimated at €96bn at face vafehch banks also feature heavily on
the ECB balance sheet, while Greek, Irish and Badse exposures of the Eurosystem are

sizable in absolute terms and very large relatvilai¢ size of these economies.

14 Total SMP holdings stood at €209bn on October2002. No information on the country split are poed,
but we estimate it, assuming that the ECB purchasestly Greek, Irish and Portuguese sovereign filebt
May 2010 until March 2011 and mostly Italian ancSigh government debt since August 2011, in broad
proportion to the size of their respective bondkets (stocks outstanding) in May 2010 and Augu4tl20
respectively. For further details please see Buaitel Rahbari (2012a))
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Figure 2. EA Countries —Conventional Accounting Exposure of Eurosystem t&A Countries (bn
EUR), September 2012

Eurosystem Lending to ELAto EA SMP Eurosystem BundesbankBundesban}
EA Credit Institutions Credit Holdings Exposure Exposure  Exposure
related to monetary Institutions (Estimates) (% of GDP)

policy operationsin (Estimates)

Euros

Austrig 17.4 0.C 0.C 17.4 4.7 0.2
Belaiur 39.% 2.1 0.C 41.¢ 11.2 0.4
Cyprus 3.7 10.2 0.C 13.¢ 3.8 0.1
Estonic 0.C 0.C 0.C 0.C 0.C 0.C
Finlanc 3.7 0.C 0.C 3.7 1.C 0.C
Franct 176. 0.C 0.C 176. 47.¢ 1.8
German 76.€ 0.C 0.C 76.€ 20.€ 0.8
Greect 30.: 100.¢ 35.¢ 166.¢ 45.] 1.7
Irelanc 79.1 40.C 17.C 136.1 36.¢ 14
Italy 276.; 0.C 96.2 372.¢ 100.¢ 3.8
Luxembour 5.C 0.C 0.C 5.C 14 0.1
Malta 0.€ 0.C 0.C 0.€ 0.2 0.C
Netherland 27.1 0.C 0.C 27.1 7.5 0.2
Portuga 54.¢ 0.C 21:F 76.% 20.7 0.8
Slovakit 2.€ 0.C 0.C 2.€ 0.7 0.C
Sloveni: 3.¢ 0.C 0.C 3.¢ 1.C 0.C
Spair 399.¢ 0.7 39.7 440.% 119.2 4.t
Total 1,198.¢ 153.° 210.: 1,562.! 422.¢ 15.¢

Note: ELA is Emergency Liquidity Assistance, SMI thecurities Markets Programme. For Austria ansekia, the first column is ‘Loans
EA residents: MFIs’ (which includes claims on EAndeninated in foreign cuency, lending to EA related to monetary policy epen:
denominated in euro, other claims on EA credititsbns denominated in euro, and claims equivaterhe transfer of foreign reserves), w
for the Netherlands it is ‘Domestic loans to MAtghus ‘Loans to EA MFIs: Target2.’ For Spain mogthihlues are calculated as the ave
of daily data. ELA estimates are based on the father claims on EA credit institutions denominatecuros’. Due to data availability valt
for Cyprus, Germany, the Netherlands, Portugal&d@ and Slovenia correspond to Aug-2012.

Sources: ECB, National Central Banks and Citi ReteBstimates

2.3. Bundesbank exposure as part of the Eurosystefexcluding its share of the NPV of
future seigniorage profits)

We shall focus our analysis of the exposure toelosd euro area NCBs to the rest of
the Eurosystem, and through that to the EA periphations, by considering the case of the
German central bank, the Bundesbank. This is péigause it is the largest of the EA
central banks by balance sheet and partly bechesisgue of the Bundesbank’s exposure to
losses through its ‘Target2 net balance’, thatitss,net credit position vis-a-vis the ECB
through its transactions in the Eurosystem’s R@akTGross Settlement System (RTGS), has
become a politically controversial one in Germangt aometimes beyond.

With a capital share in the ECB of currently 27.1P@ Bundesbank’s exposure to the
three monetary-policy-related items on the Eurasysbalance sheet currently (as of Sep-12)
stands at around €423bn or 16% of estimated 201P. GbBis compares to a total balance
sheet size of the Bundesbank as of end-2011 ofl®€88Bigure, €1,135bn in Aug-2012),
capital and reserves of €5bn (€5bn), revaluatimoacts of €129bn (€133bn) and provisions

of €12bn (no more recent data available).

3. Target2

11



3.1. The Basics

Target2 is the Real-Time-Gross-Settlement systerarabpd by the Eurosystem.
Target2 has to be used for all payments involving Eurosystem, as well as for the
settlement of operations of all large-value netlemtent systems and securities settlement
systems handling the euro. It is a system of mleltiechnically centralised, but legally
decentralised autonomous national RTGS systems. ekample, the Bundesbank runs
Target2-BundesbankThe ECB’s RTGS system is called the ECB paymerthanism
(EPM).

In 2011, Target2 had 976 direct participants, 3,#tbrect participants and 13,083

correspondents processing a daily average of 38§&0ments, representing a daily average
value of €2,385 billion and connecting 23 Europeauntries> Including branches and
subsidiaries, almost 60,000 banks across the weaid be addressed via Target2. Direct
participation with maintenance of an own RTGS aotois restricted to the European
Economic Area (EEA). This includes the 27 EU memdétates plus Iceland, Liechtenstein
and Norway.

The total Target2 payments and settlements systema iclosed system, in an
accounting sense: every Target2 transaction bye@B and the 17 NCBs that make up the
Eurosystem is entered once as a credit and onee debit. Because of this double-entry
bookkeeping feature, the net Target2 balance ottimsolidated 17 euro area NCBs and the
ECB is zero. Individual NCBs and the ECB can havsitpre or negative net balances at any
point in time. It is important to note that the roeedit position of any NCB, such as the
Bundesbank, under Target2 are claiaggminst the ECBnot against one or more of the
sixteen individual other Eurosystem NCBs. This exduse the EA NCBs don't transact
directly with each other but lend/borrow indirecttyfrom each other through the pivotal
agent of the Target2 system, which can be idedtifog all relevant purposes as the ECB.
Henceforth we refer to this pivotal agent of thegés? system as Target2/ECB. The NCB of
Germany lends to or borrows from Target2/ECB. Te§eCB lends to Country 2, etc.
Borrowing by an NCB (or by the ECB) through Target2nsecured.

As we mentioned before, the net credit positioaroNCB (the Bundesbank, say) vis-
a-vis Target2 can be interpreted as the analogtieeiri7-nation EA monetary union of the
net stock of gold and official foreign exchangeergs claims vis-a-vis the other 16 EA

member states held by the Bundesbank in a hypo#thdiked exchange rate regime for the

15 See http://www.ecb.int/paym/t2/html/index.en.html
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17 EA member states with 17 distinct national awcies'® The change in the net credit
position of the Bundesbank vis-a-vis Target2, cannberpreted (ignoring capital gains and
losses) as the surplus on the official settlembatance of the German balance of payments
accounts vis-a-vis the 16 other EA member statesquivalently, the net increase in German
official gold and foreign exchange reserve clainmstbe 16 other EA member states or,
equivalently, the monetary balance of Germany wisahe 16 other EA member states.
Target2 imbalances can therefore be driven by otraecount deficits of an EA
country, or by private financial account deficitwsh@t used to be called capital account
deficits). As we have argued before (see Buiterghdis and Rahbari (2011a) and Buiter,
Michels and Rahbari (2011b)), the available evidesieggests that it has been capital flows
that have been at the heart of the Target2 imbatarather than current account deficits (see
also Pisani-Ferry and Merler (2012), De Grauwe ain(2012), and King (2012)). Buiter,
Michels and Rahbari (2011c, d) and Bindseil andi@€2011), and Bindseil and Winkler
(2012) go through the mechanics and accountingiesnthat can give rise to Target2

imbalances.

3.2. Recent developments in Target2 balances

Figure 3. Selected Countries Jarget2 balance, 200 Figure 4. Selected Countries Jarget2 balance, 200

—-2012 —2012
900 &b0 900 100 €00 100
800 1 Friong. ((3112/% ?f(?;pp))* | 800 e L e
— Finlan b O | )
700 France (0% of GDP)* T 700 -100 100
600 - — Germany (26% of GDP) -+ 600 — Greece (54% of GDP)
500 4 — Luxembourg (267% of GDP) 1 500 -300 — ltaly (18% of GDP) -300
200 1 — Netherlands (21% of GDP) 1 400 Ireland (68% of GDP)
-500 - Portugal (43% of GDP) + -500

300 7 — Spain (40% of GDP)
2007 700 1 GlIPS 1 700
100 -

0 -900 - + -900
-100 -
-200 soiz 200 -1100 oz ~1100

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Note: Data correspond to items: “EA deposits ekchnce (target2 liabilities): MFIs” (France); “otheet liablities within the Eurosystem” (Belgium, Ital
“net claims/liabilities related to target accoun{¥inland, Spain); “net claims within the Eurosyste(Luxembourg, Germany); “deposits and rel:
instruments (Target2 liabilities)” (Portugal); “@hliabilities” (Ireland), “Loans to EA MFIs: Targ®' (Netherlands), and “ Intr&urosystem Liabilities: N
Transactions with the ESCB” (Greece). *Target2 heds are negative for these countries.

Source: National Central Banks and Citi Research

Until 2006/7, Target2 imbalances were roughly zdyot they have risen rapidly
during the last few years (see Figure 3 and FigyréOn the creditor side, the most recent

data indicate that Target2 claims of the Bundeslieve roughly doubled over the past year

18 See Buiter, Michels and Rahbari (2011a)
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to reach €764bn in August 2012 but fell back to&#0in September (by 7.3%, the largest
percentage fall since October 2009). Relative toPGIDarget2 claims are even higher in
Finland or Luxembourg than in Germany, but haverriess rapidly recently. Target2 claims
in the Netherlands are close to those in Germalagive to the size of the economy (21% of
GDP), but are down by more than 25% from the pealanuary 2012 and have fallen in four
out of the last seven months.

The aggregate Target2 balance for the GIIPS camtood at close to €1trn in
September 2012. Spain accounts for more than 408tedftal net Target2 liabilities of EA
NCBs, after its Target?2 liabilities rose more thenfold in the last 18 months. Portugal (just),
Greece and Ireland have even larger amounts okfat@bilities relative to the size of their
economies.

The drivers of Target2 imbalances have changediderably over time. From 2008
to 2010, Ireland accounted for most of the chamgie GIIPS’s aggregate Target2 balance,
mainly because of the heavy use of the Irish CeBaak’'s ELA by the strained Irish banks.
Since mid-2011, the increase in the GIIPS Targedfarte has been driven almost
exclusively by Spain and Italy. At that point, tbeerall GIIPS stood at around €340bn, of
which Spain accounted for €50bn and ltaly just ndofrem being a Target2 creditor to a
Target2 net debtor. Since then, the Target2 balah&@pain and Italy jointly increased by
more than €650bn, mainly after the ECB provided LIROs. Ireland’s Target2 net debt
balance peaked at the end of 2010 and has sirfee & around a third to €106bn in the
most recent data. In Greece and Portugal, Targatfliies have been rising at a relatively
modest rate in recent months, with more significlnttuations in both directions in
Portugal. Both in Spain and in Italy, Target2 nabilities fell in September, in Spain for the
first time in 12 months.

That Target2 is not a one-way street is also dbgalooking at the French data: Its

Target2 debt stood at more than €100bn in Janhbatyas since crept back to near-balance.

4. A Eurozone balance sheet model

We now develop a simple (and somewhat simplifiedlatce sheet model of the
Eurozone to provide rigorous underpinnings for statements concerning the condition
under which Bundesbank exposure to the EA peripkqoals its Target2 net credit balance
and for our statement of the distinction betweemd&asbank exposure and the exposure of

Germany Inc.
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For expositional simplicity, we simplify the pictal balance sheets of the Eurozone
in Figures 5 to 10 below, to a system consistinghoée countries plus the ECB. In the
algebra, any numbel, of countries, including the 17 that currently stitute the Eurozone,
are handled. Each country has 4 sectors: the @hto@mtral bank, denoted(i), i = 1, 2, ..,

N, the domestic banking sector, denoB{d, i = 1, 2, ... , N and the rest of the economy
(ROE), denotedR(i), i = 1, 2, ..., N The rest of the economy therefore contains that qf
the financial sector that is not an eligible coupaéety of the ECB/Eurosystem for repo
purposes (‘non-banks’), as well as the non-findnocoaiporate sector, the household sector
and the government sector excluding the NCB andE@B. In Figures 8 to 13, there are
three countried\ = 3. In what follows, the three countries are Germany (8@eece (H), and
France (F)

In our analysis of the exposure to losses of an Mi#the Bundesbank through its
membership of the Eurosystem and its participatiofarget2, we make a number of further
simplifying assumptions. These only serve to kdeprtotational clutter to a minimum. Our
key result, that the Target2 net balance of theddghank is not an accurate or even useful
measure of the exposure of the Bundesbank to lasga®fits through its membership in the

Eurosystem, does not depend on these simplifyisgraptions.

4.1 Key assumptions
1. TheN-country plus Target2/ECB system is closed. Theeena transactions with the
rest of the world.
Only domestic banks and Target2/ECB borrow fromland to NCBs.
A country’'s domestic banks borrow from and lendht® RoE in alN countries.
There are no financial transactions between banigferent countries.
The banks of a country are domestically owned.

Each NCB is domestically owned.

N o g s~ w D

NCBs only have one type of liability to the domedianking sector. No distinction is

made between required reserves (which are parthefnonetary base), excess
reserves (which are also part of the monetary baséfthe non-monetary liabilities of

the NCBs.

8. There are two kinds of activities undertaken by W@Bs, each associated with its
distinct assets and liabilities. The first are tloe common Eurozone monetary, credit
and liquidity policy only. The second kind of adties engaged in (and assets or

liabilities held) by an NCB are for its own accouifihis includes the Emergency
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Liquidity Assistance (ELA) facilities operated bynmmber of NCBs, the loans to
domestic banks against country-specific collatgratmitted again since February
2012, after being discontinued at the beginningQff7, and the assets acquired by the
NCB in the process of performing activities as gerd of the national government
that is the beneficial owner of the NCB.

9. Real or ‘outside’ assets — stores of value thataareasset to one sector but not a
liability to some other sector — are owned onlytliy ROES.

10. Target2/ECB does not issue base money, only thes\ioB

11.All base money is commercial bank deposits with @Bs (banks’ required and
excess reserves); there is no currency.

12.Target2/ECB has assets and liabilities vis-a-visRIOE in allN countries, in addition
to its assets and liabilities with tieNCBs (the Target2 gross and net balances). This
reflects the reality of the balance sheet of thé8E& the end of 2011, for instance,
the size of the balance sheet of the ECB was judénu€231bn. Its net Target2 asset
position was just over €49 bn. At the end of 2ah@se figures were a balance sheet
size of €164 bn and net Target2 liabilities of €21bspectively.

4.2 Notation

The gross debt or liability of sect&rin countryi to sectorY in countryj is denoted
D(X(i),Y(})=0,i,j=1,2,..N ;. When Target2/ECB is involved in the credit or itleb
relationship, the notation becomD(X(i),T)=0,i=1,2,...N, or D(T, X(i))=0,i=1,2,...N.

As regards the assets and liabilities of the NCBat tare not associated with the
implementation of the common monetary, liquiditydasredit policy of the ECB, we make
the simplifying assumption that these consist esigkly of claims on or from their domestic
banking sectors. This can be generalised easitiigatost of additional notational clutter. The
net claim of countryi's NCB on its banking sector that are not assodiatéth the
implementation of the common monetary, liquiditydasredit policy of the ECB is denoted
N(B(i),C(), i=12,...N.

The financial net worth, capital or equity of seckan countryi is denotecW ( X(1)),
the financial net worth of Target2/ECBWg(T) and the financial net worth of the Eurosystem
W(E) The proportional share of NCB in the total equity of Target2/ECB is
o(i)=0,i =1,2,.N , with
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N
> o)=1 1)
i=1

When a country (country, say) leaves the euro area, the equity sharesheof t

remaining N-1 member states change from o(i),i =1,...N | #] to

—i=1 .. N,i#j.

The rest of the economy in countrpwns ‘outside’ assets, physical and virtual, such
as land, physical capital, patents etc., that arasset to the owner but not a liability of any
other entity. It is denote K(R(i)) = 0.

4.3. Exposure to losses and profits for NCBs throumgtheir membership in the
Eurosystem: the limited profit and loss pooling cas

The balance sheets of our closed 3-country Euresysinder limited profit and loss pooling
are represented by the first 10 balance sheetsgafd-5 below. Note that this reflects the
counterfactual assumption that the NCBs only shiagelosses and profits of the ECB, not
those of the entire Eurosystem (the ECB plus th&&G6f the Eurozone). We consider this
case because it emerges as a special case of oaraberofit and loss sharing rule
considered below in Section 4.5.

The 4 balance sheets in the first row are thoskeothree NCBs and of Target2/ECB.
The second row of Figure 5 contains the balancetsi# the three national banking sectors.
The third row of Figure 5 gives the balance shewtsthe three national RoEs (the
consolidated accounts of each nation’s governmestbs (excluding its NCB and the ECB),
household sector, non-financial corporate sectdrmaim-bank financial sector.

We shall wish to consider the accounting expostireoantries as well as of NCBs.
We therefore consolidate each country’s 3 sectmabunts in Figure 6 below. Also in Figure
6 we give the consolidated balance sheet of theetlmountries (the Eurozone excluding
Target2/ECB) and of the consolidated three countaaed Target2/ECB (the Eurozone).
Countryi is denoteds(i).

17



Figure 5. Target 2 with Limited Profit and Loss Poding

German NCB French NCB Greek NCB Target2/ECB
C(G) C(F) C(H) T
Assetq Liabilities Assets | Liabilities Assets | Liabilities Assets| Liabilities
D(B(G),C(G))| D(C(G),B(G)) D(B(F),C(F)) [D(C(F),B(F)) D(B(H),C(H)) [D(C(H).B(H)) D(C(G),T)) |P(T,.C(G))
D(T,C(G))| D(C(G),T) D(T),C(F)) [D(C(F).T) D(T,C(H)) |D(C(H),T) D(C(F),T) [D(T.C(F))
N(B(G),C(G)) N(B(F),C(F)) N(B(H),C(H)) D(C(H).T) [D(T.C(H))
a(G)W(T)| W(C(G)) a(F)W(T) |W(C(F)) a(H)W(T) [W(C(H)) D(R(G), MP(TR(G))
D(R(F).T) [P(T.R(F))
D(R(H).T) [D(TR(H))
w(T)
German Banks French Banks Greek Banks
B(G) B(F) B(H)
Assetq Liabilities Assets | Liabilities Assetq Liabilities

D(C(G).B(G))
D(R(G),B(G)
D(R(F),B(G))
D(R(H).B(G))

D(B(G),C(G))
D(B(G).R(G))
D(B(G).R(F))
D(B(G).R(H))
N(B(G),C(G))
W(B(G))

German RoE
R(G)

Assets

Liabilities

D(C(F).B(F))
D(R(G),B(F))
D(R(F).B(F))
D(R(H),B(F))

D(B(F),C(F))
D(B(F).R(G))
D(B(F),R(F))
D(B(F),R(H))
NB(F).C(F))
W(B(F))

French RoE
R(F)

Assets

Liabilities

D(C(H),B(H)
D(R(G),B(H))
D(R(F),B(H))
D(R(H),B(H))

D(B(H),C(H))
D(B(H),R(G))
D(B(H)).R(F))
D(B(H),R(H))
N(B(H),C(H))

W(B(H))

Greek RoE

R(H
Assets

Liabilities

D(B(G).R(G)
D(B(F),R(G))
D(B(H),R(G))
D(R(F).R(G)
D(R(H).R(G)
D(T.R(G))
W(B(G))
W(C(G))
K(R(G))

D(R(G).B(G))
D(R(G).B(F))
D(R(G),B(H))
D(R(G),R(F))
D(R(G),R(H))
D(R(G).T)

W(R(G))

Source: Citi Research
The NCB of country, i = G, H, Ffor our simple example and also i =1,2,...N in

D(B(G).R(F))
D(B(F).R(F))
D(B(H),R(F))
D(R(G),R(F)
D(R(H).R(F))
D(T.R(F)
W(B(F)
W(C(F)
K(R(F))

D(R(F),B(G))
D(R(F),B(F))
D(R(F),B(H))
D(R(F),R(G))
D(R(F).R(H))
D(R(F).T)

W(R(F))

D(B(G),R(H))
D(B(F),R(H))
D(B(H),R(H))
D(R(G),R(H))
D(R(F).R(H))
D(T.R(H))
W(B(H))
W(C(H))
K(R(H))

D(R(H),B(G))
D(R(H),B(F))
D(R(H),B(H))
D(R(H),R(G))
D(R(H).R(F))
D(R(H),T)

W(R(H))

general, holds as assets its gross claims on itsesiic banks incurred as a result of the

common monetary, liquidity and credit policy of tREB, D(B(i),C(i)), its gross claims on

Target2/ECB,D(T, C(i)), its net assets held for purposes other thannipeimentation of

the common monetary, liquidity and credit policytbé ECB, N(B(i), C(i)), and its equity

claims on the ECBo(i)W(T) . As noted, for expositional simplicity we assurhattthe net

assets held by an NCB for purposes other thamtipgementation of the common monetary,
liquidity and credit policy of the ECB (and not $att comprehensive profit or loss pooling
when we consider the comprehensive profit and pusding regime in Section 4.5 below,

consist only of claims on the domestic banks. Ad equity in the NCB of countiy W(C(i)),
is owned by the RoE of that country. The TargetRanedit balance of the NCB of countiry

is given by D(T, C(i)) - D(C(i), T).
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Figure 6. Consolidated Country and Eurozone Balanc8heets, under limited profit and

loss pooling

Consolidated German Consolidated French Consolidated Greek
S(G) S(F) S(H)
Assets | Liabilities Assets | Liabilities Assets | Liabilities
D(T,C(G)) |P(C(G),T) D(T,C(F)) [P(C(F),T) D(T,.C(H)) |P(C(H),T)

D(R(F),B(G))
D(R(H).B(G))
D(B(F).R(G))
D(B(H).R(G))
D(R(F),R(G))
D(R(H),R(G))

D(B(G),R(F))
D(B(G),R(H))
D(R(G),B(F))
D(R(G),B(H))
D(R(G),R(F))
D(R(G),R(H))

D(R(G),B(F))
D(R(H),B(F))
D(B(G),R(F))
D(B(H),R(F))
D(R(G),R(F))
D(R(H),R(F))

D(B(F).R(G))
D(B(F).R(H))
D(R(F).B(G))
D(R(F),B(H))
D(R(F),R(G))
D(R(F),R(H))

D(R(G).B(H))
D(R(F),B(H))
D(B(G),R(H))
D(B(F).R(H))
D(R(G),R(H))
D(R(F),R(H))

D(B(H).R(G))
D(B(H),R(F))
D(R(H).B(G))
D(R(H),B(F))
D(R(H),R(G))
D(R(H),R(F))

D(T.R(G)) D(R(G),T) D(T.R(F)) [D(R(F),T) D(T,R(H)) D(R(H),T)
K(R(G)) K(R(F)) K(R(H))
a(GW(T) [W(S(@)=W(R(G))  a(F)W(T) [W(S(F)=W(R(F)) a(H)W(T) [W(S(H))=W(R(H))

Consolidated Three Countries Eurozone excluding Targg/ECB
Asset: |Liabilities
D(T,C(G)+D(T,C(F))+D(T,C(H)) LIZ/(C(G),T)+D(C(F),T)+D(C(H),T)

D(TR(G)+D(T,R(F)+D(T,R(H)) [D(R(G;T)+D(R(F), T)+D(R(H),T)
K(R(G)+K(R(F)+K(R(H))
W(T, WS(G)+W(S(F)+W(S(H)=W(R(G)+W(R(F)+W(R(H))
Consolidated Three Countrie: Eurozone including Target2/ECE
Asset: |Liabilities
KR(G)+K(R(F)+K(R(H) W(S(G)+W(S(F)+W(S(H)=W(R(G)+W(R(F)+W(R(H)

Source: Citi Research

Banks in countryi hold net claims on countiys NCB associated with that NCB’s

operations under the common monetary, liquidity anetlit policy of the ECB given by
D(C(i),B(i)) - D(B(i),C(i)), and net claims associated with that NCB’s operation its own
account given byN(B(i),C(i)). They also hold net claims on the RoEs of all treeentries
given by D(R(j),B(i)) - D(B(),R())), ] = 1, 2, ..., NAll the equity in countryi’'s banks,
W(B(i)), is owned by the RoE of country

Countryi’s RoE holds net claims on the banks in all thraenttees given byD(B(j),R(i)) -
D(R(®1),B()), j =1, 2, ..., NIt also holds net claims on the RoOE in the two pitwuntries
given by D(R(j),R(i)) - D(R(),R())), j# i. It also owns the equity of countiys banks,
W(B(i)), and countryi’'s NCB, W(C(i)), plus the stock of ‘outside’ real assekgR(i)). Its
financial net worth iaV(R(i)).

The consolidated accounts of Figure 6 also prowddeonsistency check on the
sectoral accounts for the three countries and T2GEB. The finding in the last balance
sheet of Figure 6 that the financial net worth lo¢ Eurozone (including Target2/ECB)
consists only of the value of the outside assetseowby the rest of economy in the three
countries is therefore encouraging.

Finally, Target2/ECB has a net Target2 credit pmsivis-a-vis theN NCBs given by

nmMz2

{[D(C(). T)-D(T,C(i))]} . In addition, the ECB has further net assets irfaha of net
1
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N
claims on the RoEs of the three countries give Y {[D(R( ), T)- D(T, R D)]} . Its equity,
i=1

W(T)is owned by thé&l NCBs.

Note that if we make the simplifying assumption\{eshave) that there is no physical
currency, and that all gross liabilities of an N@Bits banks take the form of overnight
deposits by these banks with the NCB, that is, tbaysist only of monetary liabilities —
required reserves and excess reserves — then thetanp base in each countiM(i) in
countryi = 1, 2, ..., N equals the liabilities of the national centrahkdo the banks in its

jurisdiction, scD(C(i),B(i)) =M (i) i=12,..N

4.4 Are the net Target2 balances of the Bundesbark good measure of its exposure to
the rest of the Eurozone in the limited profit andloss pooling case?
Let country 1 be Germany and its central bank tbadgsbank. It follows from the

balance sheet accounts in Figure 2 that:

W(C(Q)=[XT, A Q)- X GG, 7]
+[D(B(G), C(G)- DA G, K Q)]

+N(B(G), A Q)
+a(G)W(T)

(2)

Where

N
W(T)=_zl{[D(qu,n— DT, Q)]+[ XR) - AT R))} (3)
| =

It follows that:
W(C(Q)=(1-0(Q) (T, A Q)- X &G, ]
+a(G)j gz[ D(C( ), T)~ D(T, C( )]
+[D(B(G),C(@)- DA G, K Q)] (4)
+a(G)j§: 1{[D(R( ). T)- (T, R )]}
+N(B(G), ()
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When g(G) =1, equation (4) becomes

N
W(C(1)= _ZZ[ D(C( ), T)- D(T, & D)]
J:

+[D(B(G), C(G)- DA G, K Q)]

+ _E {[DR().T)- DT, R D}
=1 (5)
+N(B(G), ((G)
=[D(T,c(6)- (A, T)
+[D(B(1),C(1))- D(C(1),B(1)]
+N(B(G), Q)
+W(T)

The conventional accounting exposure of Germaaogigtral bank to the rest of the
Eurosystem under limited profit and loss sharingiien by those terms in equation (2) or,
equivalently, equation (4) that contain claims afr@any’s NCB on the Eurosystem and
claims of the Eurosystem on Germany’s NCB:

W(C(Q)=[XT. AQG)- GG, 7] ©)
+a(G)W(T)
This is the net Target2 credit position of the Bestshnk plus the value of its share of
the ECB’s equity. In the case where Germany isotilg EA member state left aro(1)=1

equation becomes

W(C@D)=[ D(T,C(G)- DA Q, T+ W J (7)

With Germany as the only EA member state left,BRhadesbank is the sole owner of
the ECB, so it is quite convenient that the insittu is located in Frankfurt. The exposure of
the Bundesbank to the Eurosystem in the case ofrplete collapse of the Eurozone under
restricted profit and loss sharing is thereforeng$ Target2 credit position plus the value of
the ECB. In the Introduction and in Section 2.1ne¢ed that the economic value of the ECB
bears no relationship to the roughly €10bn of pgdeapital provided by the current EA
members. Indeed, it is likely to be several timagér than the roughly €700bn exposure
through the Bundesbank’s net Target 2 credit pmsiti

Apart from noting that the limited profit and log®oling case analysed here

misrepresents the actual profit and loss sharingsrof the ECB, which are analysed in
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Section 4.5, there are two other points to makeiabquations (5) and (7). The first is that it
deeply unrealistic to assume, as we do in equatnand (7), that even when the monetary
union disintegrates completely, all 16 exiting NOB#l simply walk away from their net
Target2 debit balances — their obligations to T&/@<B. The legal obligation is not
extinguished by exit. Willingness to pay and abitib pay may be an issue for those NCBs
that have large negative Target2 net credit balrcdie NCBs of the periphery — but at the
very least the NCBs of the exiting core EA memliates can be expected not to walk away
from any net debit positions they may have andedde share any losses resulting from the
possible default on their Target2 obligations byemf the periphery EA member states.
Second, as pointed out in the Deutsche Bundest01®], the counterparty of the
gross and net Target2 balances of any NCB is mobtier NCBs, jointly or severally, but the
ECB. It is surely reasonable to assume that, bectnes ECB liabilities to the NCBs under
Target2 are denominated in euro the ECB is likelyp¢ good for them. After all, the ECB
prints euros and can create them electronicalbnyamount at the click of a finger. If there
were a complete disintegration of the euro areaidgathe Bundesbank as the sole
Eurosystem NCB, the Bundesbank, as sole ownereoEtDB ought not to have too much
trouble collecting on the debt it would be owedthg ECB under Target2. Of course, if the
ECB’s Target2 losses (on its exposures to the hiido Eurosystem NCBs were to be very
large, it might only be able to make good on iteg& debt to the Bundesbank by additional
euro base money creation. This could reduce thevaue of the Bundesbank's Target2

claims, even when these claims or honoured inidiutlominal terms.

4.5. Exposure to losses and profits for NCBs throug their membership in the
Eurosystem: the comprehensive profit and loss powolg case
4.5a The ‘too good to be true’ variant

When we consider the exposure of NCBs to the Estesy under full profit and loss
pooling, it is helpful to start with the balanceesh of the consolidated Eurosystem
(Target2/ECB) and the NCBs (three in our examplgé,irlthe real world). Note that we
exclude from the balance sheet of the Eurosystamét assets of the NCBs that are not
subject to profit and loss pooling by the EurosysteN(B(i),C(i)),i=12,...N. The
financial net worth, capital or equity of the Ewstem (excluding net assets held for the

NCB’s own account, that is, not subject to profiddoss sharing) is denotW(E). Figure

7, the balance sheet of the consolidated Eurosy@ratuding net assets not subject to profit
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and loss pooling) is obtained from the 3 centraikbbalance sheets and the Target2/ECB

balance sheet in the first row of Figure 5.

Figure 7. Consolidated Eurosyster

E
Asset

Liabilities

D(B(G),C(G))
D(B(F).C(F))
D(B(H).C(H))
D(R(G,T)
D(R(F).T)
D(R(H).T)

D(C(G)B(G))
D(C(F),B(F))
D(C(H).B (3).
D(TR(G)
D(T.R(F))
D(T.R(H))

W(E) = W(C(G))-N(B(G),C(G))
+W(C(F))-N(B(F),C(F))+W(C(H))-N(B(H),C(H))

Source: Citi Research

In Figure 7 the claims of each NCB on Target2/ECH#l sghe matching liabilities of the
Target2/ECB to the NCBs cancel out as does thesgtelst of each NCB to Target2/ECB and
the matching claim of Target2/ECB on the NCB. Aseault, the assets of consolidated
Eurosystem are the debt of the domestic bankseio MCBs and the debt of the ROEs to
Target2/ECB. The liabilities of the consolidated@ystem are the debt of the NCBs to their
domestic banks and the debt of Target2/ECB to &R Net worth of the Consolidated

EurosystemW(E)is therefore given by:

N
w(B) = ¥ {[D(E(), AD)~ D), B)]+[ DR, - XT, R )}
I[:|1 ®)
=.21{W(C(D)-N(B(D.C(D)}
| =

Note that the net worth of Target2/ECB cancelsfoarh (8) because Target2/ECB is
fully owned by the NCBs.

We now impose the assumption, which accuratelycefithe operating principles of
the Eurosystem, that all profits and losses incufg the Eurosystem (excluding those
resulting from operations for the NCBs’ own acca)rare pooled and shared using the same
proportional shares as those that define the N€lB=’eholdings in the ECB.

This means that, effectively, the assets of N@Be N(B(i), C(i)) and its share of the
assets of the consolidated Eurosystem, and thateheof each NCB is its share of the debt
of the consolidated Eurosystem. The assets anilitledof the three NCBs can therefore be

very simply expressed as in the first row of Fig8re
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Figure 8. Target2: Full Profit and Loss Pooling, ‘Do good to be true’ variant

German NCB French NCB Greek NCB
C(G) C(R C(H)

Asset: Liabilities Asset: Liabilities Asset: Liabilities
N(B(G)C(G) N(B(F).C(F) N(B(H).C(H)

a(G\W(E' W(C(G)) o(FW(E W(C(F)) o(HYW(E' |[W(C(H))

German Banks French Banks Greek Banks
B(G) B(F) B(H)

Asset: Liabilities Asset: Liabilities Asset: Liabilities
D(C(G).B(GY [D(B(G)C(G) D(C(F).B(F)) |D(B(F).C(F) D(C(H).B(H)) [D(B(H).C(H)
D(R(G,B(G). [D(B(G)R(G) D(R(G,B(F)) ID(B(F).R(G) D(R(G',B(H)) [D(B(H),R(G)
D(R(F),B(G) D(B(G)R(F) D(R(F).B(F)) ID(B(F).R(F) D(R(F),B(H)) [D(B(H)),R(F))
D(R(H),B(G). [D(B(G)R(H)) D(R(H),B(F)) [D(B(F),R(H)) D(R(H),B(H)) |ID(B(H),R(H))

N(B(G)C(G)) N(B(F),C(F)) N(B(H),C(H))
W(B(G) W(B(F)) W(B(H))
German RoE French RoE Greek RoE
R(G) R(F) R(H)

Asset: Liabilities Asset: Liabilities Asset: Liabilities
D(B(GYR(C D(R(G.B(G) D(B(GYR(F) ID(R(F.B(GY D(B(GYR(H)) [D(R(H.B(GY
D(B(F),R(G. D(R(G,B(F)) D(B(F),R(F)) [D(R(F),B(F)) D(B(F),R(H)) [D(R(H)B(F))
D(B(H),R(CG ID(R(G,B(H)) D(B(H),R(F)) ID(R(F).B(H)) D(B(H),R(H)) [D(R(H).B(HY)
D(R(F.R(G' ID(R(G,R(F)) D(R(G,R(F)) D(R(F.R(G) D(R(G,R(H)) [D(R(H)R(G)
D(R(H)R(C ID(R(G,R(H)) D(R(H)L,R(F)) [D(R(F),R(H) D(R(F),R(H)) [D(R(H)R(F)

D(TR(G) D(R(G,T) D(T.R(F) ID(R(F),T D(TR(H) [D(R(H),T)

WB(G)) W(B(F)) W(B(H))

W(C(G)) W(C(F)) W(C(H))

K(R(G)) WR(G) K(R(F) WR(F) K(R(H) W(R(H))

Source: Citi Research

Figure 9. Consolidated country and Eurozone Balance Sheets Fyprofit and loss pooling;

‘too good to be true’ variant
ConsolidatedGerman

S(G)

Asset: [Liabilities

ConsolidatedGreek
S(H)
Asset: [Liabilities

ConsolidatedFrench
S(F)
Asset: |Liabilities

D(C(G).B(G)) [P(B(G).C(G))
D(R(F),B(G)) [D(B(G),R(F))
D(R(H),B(G)) [D(B(G),R(H))
D(B(F).R(G)) [D(R(G).B(F))
D(B(H),R(G)) [D(R(G),B(H))
D(R(F),R(G)) [D(R(G).R(F))
D(R(H),R(G)) [D(R(G).R(H))
D(T.R(G)) P(R(G).T)
K(R(G))
a(G)W(E) [W(S(G)) =W(R(G))

D(C(F),B(F)) |D(B(F),C(F))
D(R(G),B(F)) [D(B(F).R(G))
D(R(H),B(F)) [D(B(F),R(H))
D(B(G),R(F)) [D(R(F),B(G))
D(B(H),R(F)) [D(R(F),B(H))
D(R(G),R(F)) P(R(F),R(G))
D(R(H),R(F)) [D(R(F),R(H))
D(T.R(F)) D(R(F).T)
K(R(F))
a(F)W(E) |W(S(F)) = W(R(F))

D(C(H),B(H)) [D(B(H),C(H))
D(R(G),B(H)) [D(B(H).R(G))
D(R(F),B(H)) [D(B(H),R(F))
D(B(G),R(H)) D(R(H).B(G))
D(B(F),R(H)) [D(R(H),B(F))
D(R(G),R(H)) [D(R(H),R(G))
D(R(F),R(H)) D(R(H).R(F)
D(T.,R(H)) P(R(H),T)
K(R(H))
o(H)W(E) |W(S(H)) = W(R(H))

Consolidatémirozone excluding Eurosyster
Asset: | Liabilities
D(C(G),B(G))+D(C(F),B(F))+D(C(H).B(H)) [  D(B(G),C(GHD(B(F),C(F))+D(B(H),C(H))
D(T,R(G))+D(T,R(F))+D(T,R(H)) D(R(G),T)+D(R(F), T)+®R(H),T)
W(E)
K(R(G)+K(R(F)+K(R(H))

W(R(G)+W(R(F))+W(R(H))

Consolidated iBzone and Eurosyster
Asset: Liabilities
KR(G)+KR(F)+KRH)) | W(R(G))+W(R(F))+W(R(H))
Source: Citi Research
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For future reference we note that, using Figuréh&, consolidated country balance

sheets in Figure 9 can also be written as follows:

Figure 10. Consolidated country and Eurozone Balarec Sheets Full profit and loss pooling;tbo

good to be true’

variant

ConsolidatedGerman

ConsolidatedFrench

ConsolidatedGreek

S(G) S(F) S(H)
Asset: |Liabilities Asset: |Liabilities Asset: |Liabili ties
(a(G)- ((a(G)-1)D(C(G),B(G)) (a(F)-1)D(B(F),C(F)) | 6(F)-1)D(C(F),B(F)) (o(H)- [(e(H)-1)D(C(H),B(H))
1)D(B(G),C(G)) 1)D(B(H),C(H))
o(G)D(T,C(G)) [¢(G)D(C(G),T) o(F)D(T,C(G)) [(F)D(C(G),T) o(H)D(T,C(G)) |#(H)D(C(G),T)
o(G)D(B(F),C(F)) [¢(G)D(C(F),B(F))  o(F)D(B(G),C(G)) |o(F)D(C(G),B(G)) o(H)D(B(G),C(G) [s(H)D(C(G),B(G)
a(G)D(T,C(F)) |a(G)D(C(F),T) o(F)D(T,C(F)) |a(F)D(C(F),T) o(H)D(T,.C(F)) |o(H)D(C(F),T)
o(G)D(B(H),C(H)) [¢(G)D(C(H),B(H))  o(F)D(B(H),C(H)) |o(F)D(C(H),B(H))  o(H)D(B(F),C(F)) |o(H)D(C(F),B(F))
o(G)D(T,C(H)) [¢(G)D(C(H),T) o(F)D(T,C(H)) [o(F)D(C(H),T) o(H)D(T,C(H)) |o(H)D(C(H),T)
D(R(F),B(G)) ID(B(G)R(F)) D(R(G,B(F)) [D(B(F),R(G) D(R(G,B(H)) [D(B(H).R(G)
D(R(H),B(G)) ID(B(G),R(H)) D(R(H),B(F)) D(B(F),R(H)) D(R(F),B(H)) D(B(H),R(F)
D(B(F).R(G) |D(R(G,B(F)) D(B(G),R(F)) ID(R(F),B(G)) D(B(G),R(H)) [D(R(H),B(G))
D(B(H),R(G) [D(R(G,B(H)) D(B(H),R(F)) [D(R(F),B(H)) D(B(F),R(H)) D(R(H),B(F))
D(R(FLR(G) D(R(G,R(F)) D(R(GR(F)) P(R(F).R(G) D(R(G,R(H)) D(R(H),R(G)
D(R(H)R(G) D(R(G,R(H)) D(R(H)LR(F)) D(R(F),R(H)) D(R(FLRH)) D(RH)R(F)
D(TR(G) D(R(G,T) D(TR(F)) D(R(F),T) D(TR(H)) |ID(R(H),T)
a(G)W(T, a(F)W(T); o(H)W(T),
K(R(G) WE(G) =W(R(G) K(R(F)) WES(F) = WR(F) K(RH) WESH) = WR(H))

Source: Citi Research

With comprehensive profit and loss pooling, the wetrth of the central bank of
country 1 (Germany) is given by:

W(CD) = N(EQ1), 1)+ W(B

= N(B(1),C(1)) 9)

1{[D(R(i),T)— D(T, R())] +[ D(B(i), C(i)- D(C(i), BO))}

N

+o(1) 3

i =

Under the full profit and loss sharing rule, th@esure of the Bundesbank through its

participation in the Eurosystem would therefore bd&th a 17-member Eurosystem, 27

percent of the Eurosystem balance sheet, excluttiegvalue of the NCB’s assets and

liabilities incurred for purposed other than theplementation of the common monetary,
liquidity and credit policy.

Consider again the financial net worth of the Bushdmk, the NCB of country 1, when

o(1) =1, which is one representation of the scenario wh#reountries except for country 1

exit the Eurozone. In this case

W(CD) = N(EQ1), C(1))

N
t zl{[D(R(i),T)— D(T, RO))]+[ D(B(), C())- D), B(D))]} (10)
i =
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In this case, the net worth of the central banksefmany becomes the net worth of
the Eurosystem, plus the net assets of the cedrdt of Germany that are not associated
with the implementation of the common monetaryditrand liquidity policy of the ECB.

This assumes that the exiting central banks leand all their assets and liabilities

and forfeit their share of the equity of the ECa(i)W(T), i#1. Again in the worst case, all

the assets of the exiting national central bankswarthless, while the liabilities have to be
honoured at face value.

This is clearly not realistic. The Bundesbank woidtould it be left as the only
national central bank in the Eurosystem, be moskelg to assume responsibility for the
balance sheets of the central banks of the 16 mstiwat have left the euro area. If exiting
NCBs were to repudiate their debts to Target2/EiBn the remaining Eurosystem member
NCBs (just the Bundesbank in our extreme examplaroexit from the euro area by all
current member states except for Germany) and @& \&ould not be likely to honour their
obligations to the exiting NCBs. In the next sudtem, we consider a more plausible
specification of the treatment of Target2 assetd laabilities and other Eurozone-related
exposures by the both exiting NCBs and continuingpEystem member NCBs.

4.5b A unified representation of the no-break-up, prtial and complete break-up
scenarios

In our view, the appropriate representation of tiebreak-up scenario is the
comprehensive profit and loss pooling scenario \o(G) =0.27 analysed in Section 4.5a.
The comprehensive break-up scenario, where Gernmrthe only country left in the
Eurozone, is best represented by the limited pwiil loss pooling case wilg(G) =1,
analysed in Section 4.4.

Both cases can be handled as special cases ofeagaoeral approach, represented

for the 3-country case in Figure 14. The shardefdentral bank of countryin the equity of

N
the ECB continues to be denotgg, with Y o(i) =1
i=1

In addition to owning a sharei) of the capital of the ECB, whose balance sheet
remains the one presented as the fourth balana sehethe first row of balance sheets in
Figure 5, the NCB of country i also shares a foact(i,j), ] # | of the profits and losses
incurred on the assets and liabilities held by dtfeer central banks in the Eurosystem,
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I, ] =1,....N, j #i for the purpose of implementing the common moweteaguidity and
credit policy (all assets and liabilities otherttN(B(j), C())), j# 1)-

As long as country remains a member of the euro area, the centrddsbizom the
other euro area countries will share the profitd Bosses of the central bank of couniry
according to their shares in the equity of the E®Rf is,s(i,j) = o(i) if countryj remains a
member of the monetary union. Thus, as long asyewember of the monetary union
remains a member of the monetary union and hontuabligations, we are in the full profit
and loss sharing case discussed in Section 4.5&evw, if country] leaves the monetary
union (ands(j) = o(j,i) = 0, that is the central bank of countiythat has exited the monetary
union ceases to be a shareholder of the ECB andhalsonger participates in the profit and
loss sharing arrangements with the NCBs of the maopeinion), then the central banks of
the countries remaining members of the euro aga saring the profits and losses of the
central bank of country that is,s(i,j) = 0 also fori # j. This ‘tit-for-tat’ behaviour results, if
all but one country (Germany, say) has exited aefdudted on its commitments, in the
limited profits and loss sharing configuration aisald in Section 4.4. The sectoral accounts
under this generalised profit and loss sharing auegiven in Figure 11.
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Figure 11. Target 2: Generalised Profit and Loss Ruing

German NCB French NCB Greek NCB
C(G) C(F) C(H)
Asset: [Liabilities Asset: [Liabilities Asset: |Liabilities
(1-0(F,G)v(H,G)) |(1-0(F.G)-o(H,G)) (1-6(G,F)-6(H,F)) |(1-0(GF)-o(H,F)) (1-0(GH)-6(FH)) [(1-6(GH)-
xD(B(G),C(G)) [xD(C(G),B(G)) xD(B(F),C(F)) [xD(C(F),B(F)) xD(B(H),C(H)) [xa(FH))D(C(H),B(H))
(1-0(F,G)v(H,G)) |(1-0(F.G)-o(H,G)) (1-0(G,F))-o(H,F)) |(1-6(GF)-o(H,F)) (1-6(G,H))-o(F,H)) |(1-6(GH)-o(F,H))
xD(T,C(G)) xD(C(G),T) xD(T,C(F)) *D(C(F),T) xD(T,C(H)) [xD(C(H),T)
o(GF)D(B(F),C(F)) |o(GF)D(C(F),B(F)) o(FG)D(B(G),C(G)) |o(F,G)D(C(G),B(G)) o(H,G)D(B(G),C(G)) [¢(H,G)D(C(G),B(G))
a(GF)D(T,C(F)) [¢(GF)D(C(F),T)) o(FG)D(T,C(G)) [#(FG)D(C(G),T)) a(H,G)D(T,C(G)) |o(H,G)D(C(G),T))
o(GH)D(B(H),C(H)) |o(GH)D(C(H),B(H)) o(FH)D(B(H),C(H)) |o(F,H)D(C(H),B(H)) o(H,F)D(B(F),C(F)) [o(H,F)D(C(F),B(F))
o(GH)D(T,C(H)) [¢(GH)D(C(H),T)) o(FH)D(T,.C(H)) |o(FH)D(C(H),T)) o(H,F)ID(T,.C(F)) [¢(H,F)D(C(F),T))
NB(G),C(G) NB(F),C(F)) NB(H),C(H))
a(G)W(T, W(C(G)) a(F)W(T, W(C(F)) a(H)W(T, W(C(H))
German Banks French Banks Greek Banks
B(G) B(F) B(H)

Asset: [Liabilities Asset: [Liabilities Asset: [Liabilities
D(C(G),B(G)) |D(B(G),C(G)) D(C(F),B(F)) [D(B(F),C(F)) D(C(H),B(H)) |D(B(H),C(H))
D(R(G;B(G)) ID(B(G)R(G) D(R(G;B(F)) ID(B(F),R(G) D(R(G;B(H)) D(B(H),R(G))
D(R(F),B(G)) ID(B(G),R(F)) D(R(F),B(F)) ID(B(F),R(F)) D(R(F),B(H)) [D(B(H),R(F))
D(R(H),B(G)) ID(B(G),R(H)) D(R(H),B(F)) [D(B(F),R(H) D(R(H),B(H)) D(B(H),R(H))

N(B(G),C(G)) NB(F),.C(F)) N(B(H),C(H))
WEB(G)) W®B(F)) WB(H))
German RoE French RoE Greek RoE
R(G) R(F) R(H)

Assett |Liabilities Asset: |Liabilities Assett [Liabiliti es
D(B(G).R(G) [D(R(G.B(G) D(B(G).R(F)) D(R(F).B(G)) D(B(G).R(H)) [D(R(H).B(G)
D(B(F),R(G) |D(R(G,B(F)) D(B(F),R(F)) ID(R(F),B(F)) D(B(F),R(H)) |D(R(H),B(F))
D(B(H),R(G) D(R(G,B(H)) D(B(H),R(F)) [D(R(F),B(H)) D(B(H),R(H)) [D(R(H),B(H))
D(R(FLR@G)) D(R(GR(F)) D(R(G;R(F)) ID(R(F)R(G) D(R(G,R(H)) D(R(H)R(G)
D(R(H)R(G) D(R(G,R(H)) D(R(H)R(F)) ID(R(F),R(H) D(R(F)R(H)) ID(R(H),R(F))

D(TR(G) P(R(G,T) D(TR(F) P(R(F),T) D(TR(H) D(R(H),T)
WEB(G)) WEB(F)) W(EB(H))
W(C(G)) W(C(F) W(C(H))
K(R(G) WR(G) K(R(F) WR(F) K(R(H) WR(H)

Source: Citi Research

The consolidated balance sheets of the three desrare given in Figure 12, and the
consolidated balance sheets for the Eurozone withbarget2/ECB and including
Target2/ECB in Figure 13. It should not come asrarise that, when the three countries are
consolidated in Figure 12, we get the same balaheets that we had in the limited and full

profit and loss sharing cases.
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Figure 12. Consolidated Countryand Eurozone Balance Sheets: Target 2 Generalis&tofit and

Loss Pooling
Germany France Greece
S(G) SR S(H)
Asset: Liabilities Asset: Liabilities Asset: Liabilities
~(o(F,G)+o(H,G))x |-(o(FG)+a(H,G)) “(6(GF)+o(H,F)x [-(o(GF)+a(H,F)) ~(o(GH)+a(FH))x [|-(ao(GH)+a(FH))
D(B(G),C(G)) [P(C(G),B(G)) D(C(F),B(F)) D(C(H),B(H);
(1-6(F,G)- |(1-6(FG)- (1-6(GF))- |[(1-6(GF)- (1-6(GH))- |(1-0(GH)-

a(H,G))D(T,C(G))
a(GF)D(B(F),C(F))
o(GF)D(T,C(F))
a(GH)D(B(H),C(H))
o(GH)D(T,C(H))

o(H,G))D(C(G),T)
o(G.F)D(C(F),B(F))
o(GF)D(C(F),T))
o(GH)D(C(H),B(H))
o(GH)D(C(H),T))

o(F.G)D(T.C(G)

o(F.HD(T.C(H)!

o(H,F))D(C(F),T)
o(F.G)D(C(G),B(G))
o(F.G)D(C(G),T))
o(FH)D(C(H),B(H))
o(FH)D(C(H).T))

a(H.G)D(T.C(G)

o(H.FD(T.C(F)!

o(F,H))D(C(H),T)
o(H.G)D(C(G),B(G))
o(H,G)D(C(G),T))
o(H,F)D(C(F),B(F))
o(H,F)D(C(F).T))

D(R(F),B(G))
D(R(H).B(G))
D(B(F),R(G))
D(B(H),R(G))
D(R(F).R(G))
D(R(H).R(G))

D(B(G).R(F).
D(B(G).R(H)
D(R(G),B(F))
D(R(G),B(H)
D(R(G),R(F)
D(R(G),R(H)

D(B(F).R(G),
D(B(F).R(H),
D(R(F),B(G).
D(R(F),B(H),
D(R(F),R(G)
D(R(F),R(H).

D(B(H),R(G)
D(R(H).B(G)
D(R(H).B(F),
D(B(H)),R(F).
D(R(H).R(G)
D(R(H).R(F).

D(R(G).B(FY
D(R(H),B(FY
D(B(G).R(FY
D(B(H).R(F)
D(R(G).R(F)
D(R(H).R(FY

D(R(G),B(H)
D(B(G).R(H)
D(B(F),R(HY
D(R(F),B(HY
D(R(G),R(H)
D(R(F).R(H)

D(T,R(G)) P(R(G),T. D(T.R(F) [P(R(F),T, D(T.R(H) [P(R(H).T.
a(G)W(T) S(FYW(T a(HW(T'
K(R(G)) |W(S(G)=W(R(G)) K(R(F)) W(S(F)=W(R(F)) K(R(HY) W(S(H)=W(R(H))

Source: Citi Research

Figure 13 Consolidated Country and Eurozone Balance SheetsGeneralised Profit and Los
Pooling

Consolidated countries Target2/ECB
excluding Target2/ECB
T
Asset: |Liabilities Asset: |Liabilities
D(T.C(G)) [D(C(G)T) D(C(G).T) [D(T.C(G)
D(T.C(F)) [D(C(F).T) D(C(F).T) |D(T.C(F))
D(T.C(H)) P(C(H),T) D(C(H),T) [D(T.C(H))
D(TR(G) D(R(G,TC D(R(G,TC |D(T,R(G)
D(TR(F)) [D(R(F).T) D(R(F).T) D(T.R(F)
D(TR(H) [D(R(H)T) D(R(H),T) [D(TR(H)
W(T, W(T,
K(R(G))+K(R(F)+K(R(H)) |W(S(G))+W(S(F))+W(S(H))=
W(R(G))+W(R(F))+W(R(H))

Consolidatec Eurozone, including Target2/ECE
Assets |Liabilities
KR(G)+K(R(F)+K(R(H) W(S(G)+W(S(F)+W(S(H)=W(R(G)+W(R(F)+W(R(H)

Source: Citi Research

It is easily checked in our three country examghegt if no country exits the

Eurozone, then

0(G)=0(G,F)=0(G, H)>0
o(F)=0(F,G)=0(F,H)>0
oH)=0(H,G)=0(H,F)=1-0(G)-o(F)>0

(11)

and we are in the comprehensive pooling configanadf Section 4.5a.

If Greece were to exit the euro area, but GermawyFaance stay in, then
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0(G)=0(G,F)=1-0(F)>0
o(F)=0(F,G)>0 (12)
oH)=0(G,H)=0(F,H)=0(H,G)=0(H,F)=0
If both France and Greece were to exit the eura,dvat Germany were to remain,
then

o(G)=1
JEF; =o(H)=0(G,F)=0(G,H)=0(F,G)=0(F,H)=0(H,G)=0(H, F)= 0(13)
When only one country remains, we are, under ihdof tat rules’ (don’t share the
profits and losses of those who won't share yoofigsrand losses), back in the limited profit
and loss pooling case of Section 4.4.
In the general case of &country monetary union, the tit-for-tat sharindergan be

written as follows:

o(i)=o( k)>0if bothi ank remain members of thenetary unio

o(j))=o(j,i)=0cl, )=0Iiff has exited the monetary union,
regardless of whethér has exited

i,j,k=212,...N

(14)

The financial net worth of the Bundesbank undergaeeral profit and loss sharing

rule is given by:
W(C(Q) =

N
{1— .zzo—u,G)J[(D(B(G),C(G»— D(C(G), (G)+( NT GG~ BCG ]

J =
(15)

N
+ ZZO’(G. DL(D(B()),C(i)=D(C(j),B(i)+(D(T,C(i)-DC(j)T)]
J:

+N(B(G), A Q)+a(GW T
From the definition of the financial net worth obffet2/ECB in equation (3), it

follows that equation (15) can be rewritten as:
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N
W(C(G)){l- _220’( J G)J[( DG, AQ)- HQG B Q]
J:

N
+ ZZU(G, DL(D(B(i),C(i)-D(C(j)B(i))]
J:

N
{1—0(@)— _ZZU(j,G)J(DU,C(G))— D(C(G), T)) (16)
J =

+

J

(o(G, ) -o(G))(D(T, C( i)~ D(C(j), T))

Mz

+o(1) _ng(R(j),T)— D(T, R(J'))}N(B(G), C(GQ)
j=

By applying the rule given in equation (14) to atjon (15) or (16), we obtain the
limited profit and loss sharing case by assumiraj #very country other than Germany has
exited the monetary union and has reneged onaf# pnd loss sharing commitments for the
Eurosystem. Germany too, in this case, reneges @ommitments to the countries that have
exited. We obtain the full profit and loss shargage by assuming that no country has exited.
The general formulation also permits the considamadf exits by any number of countries
(betweenl andN-1).

5. Potential Bundesbank losses from Eurosystem memitship

5.1. Differences between Target2 and Eurosystem eogure in the conventional accounts

Our discussion of limited and comprehensive prafitl loss pooling has highlighted
that the net claims of the Bundesbank on Targe#2 be logical relation to the exposure of
the Bundesbank to losses or profits from the régshe Eurosystem member states under
most circumstances. Net exposure of an economity iike the Bundesbank) to another
(the rest of the Eurosystem), is given — in a comie@al accounting sense — by the net
‘external’ investment position of the Bundesbang-aivis the rest of the Eurosystem. We
extend in what follows this net external investmgmsition to include not only the
conventional on-balance sheets external asset$iabilities, but also the fair value of off-
balance sheet contingent external assets andtiedil

The Target2 net balance ignores two key items ¢batribute to the net ‘external’
investment position of the Bundesbank. The firsiyhat we called thimited profit and loss

pooling case, is the exposure of the Bundesbank to tHésgpamd losses of the ECB (a result
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of the share ownership of the Bundesbank in the )ETIBe second, called tlmemprehensive
profit and loss poolingase, is the exposure of the Bundesbank to thégewfd losses of the
rest of the Eurosystem (in the same proportiorth@se defining profit and loss sharing with
the ECB), as long as these profits and losses thereesult of the implementation of the
common monetary, liquidity and credit policy, am, ¢ertain cases, even when they are the
result of ELA.

A partial reminder of this first channel of exposuwhich is omitted in the Target2
net credit balance, is the historic value of thatgbution of the Bundesbank to the paid-in
capital of the ECB, the €1.7bRarticipating interest in the ECBAs it is a historic cost
measure of equity, it bears no relation to thepnesent discounted value of the future profits
or losses associated with this equity stake in E@B. The second omitted channel of
exposure has not even a token historic-cost-basathder of exposure to profit or loss in the
Bundesbank balance sheet.

The Bundesbank recognises this first omitted chlamihexposure to profit or loss in
the clear and concise discussion of Target2 bataoffered in Weidmann (2012) The same
points are made in Deutsche Bundesbank (2012,7): ‘ITthe Eurosystem TARGET2 claims
could impact the Bundesbank’s risk situation vi@ twansmission channels. With regard to
the TARGET claim stated in the Bundesbank’s balasioeet, it should, however, be
emphasised for the purpose of risk assessmenttibae claims are not on other national
central banks, but always on the ECB. Second, stsaeeholder in the ECB, the Bundesbank
can be indirectly affected by those risks to whithECB is exposed.”

This study goes on to draw the important distincbetween Bundesbank exposure to
the rest of the Eurosystem when the Eurosysteng@ray concern and when it is subject to
exit by one or more member stateAldngside TARGET?2 balances, such equity risks could
occur in the hypothetical case of a country witimegative TARGET?2 balance exiting the
euro area and the central bank of the country iesiion not being able to meet its obligation
to the ECB. The Bundesbank believes that the enew \&ill continue to exist in its current
form. Hence Eurosystem TARGET?2 claims do not posadditional threat on top of those
risks arising from operations to provide liquidireutsche Bundesbank (2012, p. 127).”

Following our theoretical discussion of partial as@mplete break-ups in Section 4,

we now consider the quantitative significance afhbihe partial break-up scenarios and the

" The discussion also provides a useful remindertteacounterparty of the Bundesbank in the Targgs2em
is always the ECB, never the individual 16 otherB8®@f the Eurozone.
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extreme break-up scenario where 16 EA member s&diésleaving Germany as the sole
member of the EMU and the sole owner of the Eunoggantral Bank. Even in the extreme
case where the Bundesbank is the sole remaining NGBe Eurosystem, Target2 balances
are a good proxy for the exposure of the Bundeslaarnk member of the Eurosystem only if
two additional key conditions are satisfied: Firgine of the NCBs and sovereigns (including
the Bundesbank and Germany) satisfy any of théligafions as part of the Eurosystem
profit and loss sharing arrangement for monetajcpaperations or as guarantors under
ELA and the gross losses imposed are thereford émtize net Target?2 liabilities to the ECB
of the 16 NCBs that have exited the Eurosystem.dielrarget 2 claims of the ECB on the
16 NCBs that have exited are in turn equal to teeTarget2 liability of the ECB to the
Bundesbank, the sole remaining NCB member of thedygtem. Second, the ownership of
the ECB does not provide any protection to the Bgbhdnk. These two conditions are highly
unlikely to be satisfied even in a full break-uisario.

Accounting is the beginning of all economic wisddmit not the end. It is clear that
the rest of the euro area will affect the valudaoth the conventional and the comprehensive
balance sheets of the Bundesbank not just via #figict on the Bundesbank’s claims (gross
or net) on entities resident or domiciled in thst @ the euro area. It is also clear that events
in a particular part of the rest of the EA will nmtly affect the Bundesbank’s indirect gross
or net Target2 claims on that particular part @& BA (indirect because Target2 claims of an
NCB are claims on the ECB, which in turn has claonghe rest of the NCBSs) plus the value
of its equity stake in the ECB (the limited proféied loss pooling rule) plus its exposure to
the other NCBs in the Eurosystem through the pmfitl loss pooling rule for monetary
policy-related profits and losses — the comprehengrofit and loss pooling rule. In
addition, events in the rest of the Eurozone wilipact the domestic exposure of the
Bundesbank (and also the exposure of the Bundedioafikeign entities outside the euro
area). For example, the value of the claims of Bsbdnk on the German domestic economy
through, say, collateralised loans to German baiskkkely to be reduced through a major
adverse shock in another EA countiutatis mutandisthe same holds for the economic
exposure as opposed to the accounting exposurerofi@y Inc. vis-a-vis the rest of the euro
area.

Our calculations below will, however, only focus thre implications for the value of
the Bundesbank’s indirect exposure, through Targédh2 EA member states that are
experiencing sovereign or bank debt restructuringA exit, plus the exposure through the

limited or comprehensive profit and loss poolintgsu
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5.2. No euro area break-up or exit

Our discussion of the maximum Bundesbank exposodemua no break-up or exit
scenario can be brief, as it is given by the exposfithe Bundesbank in Figure 2. There, we
highlighted that the Bundesbank exposure to the atga from being part of the Eurosystem
is currently around €423bn (16% of German GDP)adidition to the maximum exposure
that would result from a doomsday scenario, in Wtatt of these claims of the Bundesbank
are defaulted upon with a zero recovery rate, abaurof other scenarios are instructive, in
our view. These include the plausible cases of reaye and bank debt restructuring in a
number of EA countries without EA exit by any membgate. We consider three cases: First,
the case of another Greek sovereign debt restingiuwith additional losses incurred on
Eurosystem lending to Greek banks. Second, we d@enghe case of sovereign debt
restructuring in Greece, Portugal and Ireland,ragéso with additional losses on Eurosystem
lending in these countries. Third, we consider eanado where the Italian and Spanish
sovereign default in addition, and additional I@sea lending to banks in these countries are
incurred.

We emphasise the following further points: Thesedhscenarios are not forecasts,
but rather hypothetical examples for the purpose ilbfstration. Given the high
interdependence of the European banking systenthendlose link between sovereigns and
banks, the fact that sovereign debt restructursngnly associated with losses on lending to
banksin the same countrgeems hardly plausible, particularly in the cabdtalian and
Spanish sovereign default. There would undoubtbdlfosses by core EA central banks like
the Bundesbank on their (collateralised) exposoiréomestic banks. This could be because
these domestic banks either are significantly itesck$n defaulted periphery sovereign debt,
or have other direct exposures to the periphery la@mber states through loans to
households in the periphery and through loans totloer investments in financial and non-
financial enterprises in the periphery, or becabsese domestic banks have indirect exposure
to the periphery through loans to or investmentSénman enterprises that do business in the
periphery. Nevertheless, these scenarios are atisteu in our view, particularly in

highlighting some aspects of sovereign and bank mslructuring without euro area exit.

5.2a Another Greek (sovereign and bank) debt restreturing

In this scenario, we assume that Greek sovereightdgd by the ECB (through the
SMP) suffers a 75% haircut, while Eurosystem legdihrough the Greek Central Bank) to
Greek banks (both for conventional Eurosystem lemdand for ELA lending, which is
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technically assumed to be an exposure of the Q& guaranteed by the Greek sovereign,
but which we treat as a de facto exposure of th& BGd the 16 non-Greek Eurosystem
NCBSs) has a recovery rate of 50%. This recovery ratlects the recovery by the ECB on its
net Target2 credit position to the Greek NCB, frilvea Greek NCB and Greek sovereign, and
thus allows for any recovery by the Greek NCB ameegeign from the Greek banks that had
borrowed from the Eurosystem/Greek NCB.

As this is the simplest scenario we consider, iigsful to combine our assumptions
with a narrative to illustrate some of the pradtioaplications of these assumptions. As the
Greek sovereign debt held by the rest of the Ewtesy is still under Greek law, the Greek
government could potentially simply restructure tmvereign debt unilaterally, e.g. by
writing down the face value by 758 Another variant would be for the ECB and the Greek
government to agree on writing down the debt by #mount, which may occur only after a
lengthy period of negotiation. This second optian leéss plausible, because the ECB
considers voluntary participation in sovereign debstructuring (including extending
maturities or rolling over interest due) to be atanwhat they call ‘monetary financing’, by
which they mean overdrafts for or loans to the seiga or purchases of sovereign debt in the
primary markets. Such monetary financing is agaimstrreaty:’

Although the ECB and the other NCBs can, of coulnsee the sovereign debt they
hold defaulted on, like any other creditor, thitkenpretation of voluntary debt restructuring as
monetary financing means that the ECB and the dti@&Bs would have to be holdouts in a
sovereign debt restructuring involving sovereigbtdeeld by them. They could be forced to
participate if there were appropriate collectivéi@at clauses attached to the debt contracts,
but they could not be seen to go willingly intottgaod night.

For the bank exposure, we need to distinguish keiwilhe exposure from the
conventional Eurosystem operations and the expasuwoeigh ELA. For the conventional
exposure, the usual Eurosystem arrangements apipigh imply that the losses are pooled

and shared and then allocated to the individual 8i@&cording to their ECB capital share.

18 |n practice, there may still be limitations to tim@m for manoeuver of the Greek sovereign forateital debt
restructuring, due to the fact that it could bensa® ‘expropriation of bondholders by legislatiia &ind could
have been challenged under the Greek constitutierizuropean Convention of Human Rights and perhaps
even principles of customary international law’ {fgémeyer et al (2012)).

19 Article 123 Treaty on the Functioning of the EurapdJnion éx Article 101 TEC)) states: 1. Overdraft
facilities or any other type of credit facility withe European Central Bank or with the centrakbani the
Member States (hereinafter referred to as ‘natioaatral banks’) in favour of Union institutionsdies,
offices or agencies, central governments, regidoahl or other public authorities, other bodiesemed by
public law, or public undertakings of Member Statkall be prohibited, as shall the purchase diydtim

them by the European Central Bank or national eébtinks of debt instruments.
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We assume here that the collateral that was pledyethe Greek banks against their
Eurosystem borrowing (through the Greek NCB actsga member of the Eurosystem) as
well as any other recovery would deliver a 50% Itotgovery rate. Since ELA is a Greek
NCB exposure covered by an explicit government gutae, the recovery on collateral
pledged by Greek banks borrowing from the Greek N&Rs capacity as ELA manager
should in principle be topped up by the sovereince the sovereign is itself in default in
this scenario, we assume that the supposedly Iquaity of the collateral for ELA lending
and the additional sovereign guarantee cancel etiar out to yield the same recovery rate
as for the conventional Eurosystem lending. Wehfurrtassume that the Eurosystem deals
with the resulting loss just as it does with corti@ral lending exposure, i.e. it allocates the
losses according to ECB capital shares. The clditheoECB and the rest of the Eurosystem
against the Greek NCB/the Greek sovereign woukyibersist even if the ECB/Eurosystem
were to write down the value of their holdings. foe purposes of illustration, we assume
that these losses are recognised and realised,teoegh we note that the ECB/Eurosystem
may not be under any obligation to do so — an issaibriefly return to in Section 7.

In summary, we assume that no change in ECB pagdymtal shares takes place in
this scenario, although we consider the case wlgesce cannot meet its commitments
under the Eurosystem’s profit and loss pooling fatemonetary operations. We also assume
that the value of the ECB’s conventional assets laflities other than its claims and
obligations under Target2 and under the SMP do amainge as a result of the Greek
sovereign and bank default. We also assume thet thano change as a result of the Greek
sovereign and bank default in the value of the Goeek NCBs’ conventional assets and
liabilities other than their Target2 claims andigations and their SMP exposure. Finally, we
assume that there is no change as a result of ttek&Govereign and bank default in the
value of the non-Greek NCBs’ unconventional asaatsliabilities — those that occur in the
comprehensive balance sheet or intertemporal bungedtraint but not in the conventional
balance sheet — including in the NPV of their sharéhe Eurosystem’s seigniorage profits.
Thus there are no additional capital gains or $sethe non-Greek Eurosystem NCBs from
their ownership in the ECB.

Under this scenario, the loss to the Eurosystemthan Greek exposure would
currently be €85.6bn (0.9% of EA GDP), of which €8 would result from Eurosystem
lending operations and ELA. The Bundesbank shatki®€85.6bn loss would be €23.0bn or
0.9% or German GDP. This is much above the Bundésbaegulatory capital position of

€5.0, but comfortably below its on-balance sheetveational loss absorption capacity or
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CLAC (including provisions and revaluation accounthich stands at €146.4bn), let alone
its share of the Eurosystem’s NILAC, which we estiento be €866.1bn.

Assuming the Greek NCB and the Greek sovereigndcoat shoulder their share of
the Eurosystem losses, the Bundesbank’s effechiaeesof total losses would go up by 0.7
points to 27.8% and consequently its losses to0&24(0.9% of GDP).

5.2b GIP (sovereign and bank) default

In our second scenario, we make the same assurapéibaut losses on Greek
exposure. In addition, we assume that the Eurosysigffers a 50% haircut on Irish and
Portuguese sovereign debt held on Eurosystem edlleted lending to banks in these
countries.

We assume (1) that no change occurs in ECB patdydital shares (but consider the
case where the GIP central banks cannot meet anthedsf commitments under the
Eurosystem’s profit and loss sharing rule), (2} tha value of the ECB’s conventional assets
and liabilities other than its claims and obligasounder Target2 and the SMP does not
change as a result of the GIP sovereign and bafzskiltle(3) that the value of the non-GIP
NCBs’ conventional assets and liabilities othemntlizeir Target2 claims and obligations and
the SMP does not change and (4) that there is angehin the value of the non-GIP NCBs’
unconventional assets and liabilities — includinghe NPV of their share of the Eurosystem’s
seigniorage profits.

Under this scenario, the loss to the Eurosystemidvowrrently be €193.8bn, and the
Bundesbank’s share of this loss would be €52.42060r German GDP. If we assume that
the Greek, Irish and Portuguese NCBs do not altbaib respective share of the losses, the
Bundesbank’s effective share of total losses waaed®9.1% and its losses would mount to
€56.3bn (2.1% of GDP).

5.2c GIIPS (sovereign and bank) default

In our third scenario, we maintain the assumptimgarding the Greek, Irish, and
Portuguese exposure, but further assume that 58%&doare also incurred on Spanish and
Italian sovereign and bank exposure of the Euresyst

Again, we assume (1) that no change occurs in EGB-ip capital shares (while
considering the case where the GIIPS NCBs cannet arg/ of their commitments under the
Eurosystem’s profit and loss sharing rule), (2} tha value of the ECB’s conventional assets
and liabilities other than its claims and obligagounder Target2 and the SMP does not
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change as a result of the GIIPS sovereign and defdult, (3) that the value of the non-
GIIPS NCBs’ conventional assets and liabilities eotithan their Target2 claims and
obligations and their SMP exposure does not chamgle(4) that there is no change in the
value of the non-GIIPS NCBs’ unconventional asseis liabilities — including in the NPV
of their share of the Eurosystem’s seigniorageits.of

Here, Eurosystem losses would more than tripl€&02.6bn, and the Bundesbank
share of it would rise to €163.1bn (6.2% or GerGaP).

Given the larger size of the Italian and SpanistBBI@ the ECB, the Bundesbank’s
effective share of total losses, if the GIIPS seigrs do not absorb any losses, would rise to
42.7% and its share of the losses would rise tG @25 (9.7% of GDP).

Figure 14. Eurosystem — Illustrative Eurosystem Lases by Scenario (bn EUR)

Greek debt restructuring GIP default GIIPS default
Eurosystem BuBa BuBa Eurosystem BuBa BuBa Eurosystem BuBa BuBa
Adjusted Adjusted Adjusted
SMP 20.2 5.5 5.6 41.4 11.2 12.0 111.6 30.2 47.6
Lending* 65.4 17.7 18.2 152.4 41.2 44.3 491.1 932. 209.7
Total 85.6 23.2 23.8 193.8 52.4 56.3 602.6 163.1 7.825

Note: BuBa is Bundesbank. *includes Eurosystemitendelated to monetary policy operations in eunrd Emergency Liquidity Assistance. BuBa Adju:
reflects losses if NCB of defaulting country does cover its part of the losses. See the text abmvieirther details and assumptions.
Source: ECB, National Central Banks and Citi Rede&istimates

In none of these scenarios are Bundesbank losgesally or quantitatively related to its

Target2 claims.

5.3 Grexit

Our Grexit scenario assumes that Greece leave€dinezone, but that all other
current members of the euro area remain EA mendaghat no losses are incurred other
than on Greek assets. The second assumption isd@nhanplausible, as even if ‘exit fear
contagion’ were contained in the aftermath of Greadditional sovereign and bank debt
restructurings could easily follow in many EA coued, e.g. through mechanisms like
political contagiorf® For our calculations, there are three implicatidrem our Grexit
assumptions. First, recovery rates are likely teben lower on Greek assets. In fact, under
an extreme assumption, recovery rates would be wédnch includes an assumption that the
Greek central bank does not absorb its share ofodses of the Eurosystem and that the
Greek sovereign does not honour any of its guagaitieELA. Second, we assume that the
exposure of the Eurosystem to Greece is cappedsbyairget2 liabilities, and that the

Eurosystem does not share any of the Bank of Geekisses beyond the value of the Bank

%0 See Buiter (2012b)
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of Greece’s Target?2 liabilities. Third, we assurhattwith Grexit the Greek NCB loses its
equity stake in the ECB.

Under these assumptions, the gross loss from tkeek@overeign and bank default
would currently be €135bn (1.4% of EA GDP) and €87br the Bundesbank (1.4% of
German GDP), roughly 1 % times what it was underfiost scenario above.

Against that, we have to take into account the ghan the value of the ownership
claims on the ECB of the remaining Eurosystem NCQB&ing the current paid-in capital of
the ECB of €6.5bn or the present on-balance shemirventional loss absorption capacity of
the ECB (including provisions and revaluation acdsy of €37bn, the change in the
conventional capital measures of the 16 continltnigosystem NCBs is rather small (the
Greek portion of ECB paid-in capital and CLAC ardyo€0.2bn and €1.0bn, respectively)
and so is the corresponding ‘capital gain’ if Geeézaves to the remainder of the euro area.
For the Bundesbank, we would thus end up with dasstof 37bn (1.4% of GDP).

However, if we take a comprehensive valuation & BECB/Eurosystem, such as
computed in Buiter and Rahbari (2012a) and assteaspnably, that this value is unaffected
by Grexit, the changes in the comprehensive capdiings of the 16 remaining Eurosystem
NCBs are more meaningful: Assuming a value forNIR/ of seigniorage of the Eurosystem
of €2.0bn, the capital gain for the Eurosystem e&eGe would be €57bn and €16bn for the

Bundesbank alone, reducing the Bundesbank’s netihafis scenario to €22bn.

5.4 Full euro area break-up

Under a full euro area break-up, the precise amamemts to realise and distribute
losses (including the implied recovery rates) augedhy uncertain. Let us start with the
extreme assumption that all EA countries other tGanmany exit the euro area, lose their
paid-in capital in the ECB and reject all theirightions under the Eurosystem’s loss sharing
rule. Further assume that Germany and the ECB nelsjpy repudiating any remaining
obligations of their own to the 16 former EA NCBwt have now exited. We view this a
plausible ‘tit-for-tat’ assumption. It also gets as close as one can to Target2 exposure as a
metric of loss exposure — but ‘as close as oneisastill not very close.

Regarding the SMP holdings, the Eurosystem doeguidish the exact composition
of purchases by NCB, but it is likely that purcleasee carried out by the NCBs in rough
proportion to their respective capital shares, wiitb ECB itself playing a relatively minor
part. A reasonable assumption is therefore thaBtnedesbank’s loss from the SMP in this

scenario would amount to its capital share timesEbrosystem’s SMP holdings, or roughly
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€56.6bn. Under this assumption, the gross loseeBundesbank could be up to the value of
its Target2 net claim on the ECB (equal to the @altithe aggregate net liability to the ECB
of the 16 former EA member states, currently €708ns the Bundesbank’s share of the
SMP holdings of EA sovereign debt (€56.6bn).

Note that we assume here that the recovery rateall @overeign debt held by the
Eurosystem (the ECB and the Bundesbank) as a retulite SMP are zero, as are the
recovery rates by the ECB on its defaulted Targédiins on the 16 NCBs that have exited
the Eurosystem. We continue to assume that thee\aflthe ECB’s conventional assets and
liabilities other than its net claims under Target®l the SMP (both of which are reduced to
zero) do not change as a result of the compreherisiy breakup, that the value of the
Bundesbank’s conventional assets and liabilitibgothan its Target2 net claims and its SMP
exposure (both of which are reduced to zero) dachanhge, and that there is no change in the
value of the Bundesbank’s unconventional assetdiaitities — including in the NPV of its
share, now 100 percent, of the Eurosystem’s seiggeprofits.

The combined Target2 and SMP losses could add @4.Z@n, or 28.8% of German
GDP. However, several ingredients of this scenamgohighly, highly unlikely.

First, a recovery rate of zero on all net Targd#nts of the Bundesbank and on all
SMP obligations is a very extreme assumption bobthutithe ability and willingness of the
exiting countries and NCB to satisfy their legald@ed their Treaty) obligations. In a limited
number of countries, ability to pay is likely to betight constraint. Greece is probably the
most obvious example of a country that during aih genario would struggle to satisfy a
sizable part of its external obligations, includitigose to the ECB (Greece’s Target2
liabilities and some Greek SMP debt) and to thedg@sbank (the rest of Greece’s SMP debt).

The same, however, can probably not be said abaoymther members of the euro
area — for the other hard-core member states,dftesre member states, and many or even
most of the periphery member states, the commitsnemtthe Bundesbank and the ECB
would either be met in full or a positive recoveaye is likely to be feasible.

The assumption of a zero recovery rate thereforst imply a subsidiary assumption
that the exiting countries will willfully reject &se foreign claims — not unthinkable in some
scenarios under which euro break-up takes pladendiuthe most plausible outcome. More
likely would be that such liabilities remain outstiing even in the case of the most
economically and financially damaged exiting peeighcountry, that they will remain on the

books of creditor and debtor at face value, witimglative arrears added to the original
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amount outstanding, and that they will get setdédr a long, negotiated process at a heavy
loss but with a strictly positive recovery rate.

But note that, as regards losses on Target2 exgosfrthe Eurosystem to the 16
exiting NCBs, it would be the ECB that takes theslonot the Bundesbank. Although,
because the Bundesbank would under the compreleebseak-up scenario own 100 percent
of the ECB, the distinction between the Bundeshbamit the Eurosystem (the consolidated
Bundesbank and ECB) is of no fundamental economierest, it would make a huge
difference in terms of conventional accounting preations of losses and gains.

The Bundesbank’s claims under Target2 are claimshenECB. The ECB has the
monopoly of currency (legal tender) issuance inEReand controls the issuance of the other
components of the EA monetary base (overnight depwasth the Eurosystem by eligible
counterparties, in our example, these would be @erimanks only). No doubt the ECB
would be good for a net claim on itself under Té2dey the Bundesbank of €708bn. Even
though the ECB would have suffered a capital Ids8768bn through the repudiation by the
16 exiting NCBs of their Target?2 liabilities, it@lol make the Bundesbank as Target2 creditor
whole, because the Bundesbank’s claims are in @uwdahis is the stuff the ECB can print in
any amount, now or in the future.

This would not require an immediate increase of8br0in the monetary base. Base
money would have to be created by the ECB to meethligations to the Bundesbank under
Target2 only in amounts sufficient to meet intewsd principal repayments due. If the base
money issuance required to meet the ECB'’s obligatio the Bundesbank were to exceed the
amount consistent with stable prices (2 percentPHi@lation for Germany, say), the excess
over the non-inflationary base money issuance cbeldterilised through the issuance by the
ECB of non-monetary liabilities, such as term déggowith longer maturities, ECB bills or
even ECB bonds.

Although it would always be possible for the ECBnbeet its financial obligations
under Target2 to the Bundesbank this way, whethemould be possible to do so without
creating inflation at a higher rate than 2 peraypends on whether the NILAC of the new,
much reduced, one-member state euro area, cogsestoiusively of Germany, is greater or
less than €708bn, say. If we add in the SMP losseer our scenario, the Bundesbank’s
claim under Target2 on the ECB could be met withoefting inflation at a rate above 2
percent per annum only if the NILAC of the Eurosystas-Germany-only is larger than
€765bn.
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Note that, under this scenario, if the ECB wereettognise and realise the losses it
suffered on its Target2 and SMP exposure to theediing NCBs and member state
sovereigns, it would have negative conventionalitggaapital or loss absorbing capacity
(CLAC). This would not be of any consequence asanmg) the ECB’s ability to meet is
financial commitments, as long as these are deraigdnin euro. As long as the NILAC of
the Eurosystem-as-Germany-only is sufficiently éaf@ur calculations suggest just under
€1trn would do), the ECB could meet all its finamlatommitments now and in the future
without engaging in monetisation driving inflatiabove 2 percent.

So rational and well-informed market participartewd not panic at the sight of an
ECB with seriously negative conventional equity. arkets often are neither rational nor
well-informed, there is a risk that a central bavith seriously negative conventional equity
would take some getting used to. In that case predsation of the ECB by the German
government (the ultimate beneficial owner of bdte ECB and the Bundesbank) would be
desirable. This would simply crystallise the lossadfered by the ECB (and by the
consolidated Bundesbank and ECB) through their gx@oto the rest of the Eurosystem and
euro area. As regards the sovereign, the up-frecapitalisation of the ECB/Bundesbank
worth just under €1trn would have the same valuth@s\PV of the reduction in the stream
of future profits it would have received (via theri®lesbank as sole shareholder of the ECB)
because of the ECB’s reduced capacity to generatéspwithout creating undesirably high
inflation, caused by its losses on its Target2netaon the 16 vanished NCBs.

Even in this extreme circumstance, the CLAC of @B provides at leasiome and
more likely a lot of, protection to the Bundesbafg.its only remaining shareholder, it could
now claim all of the €37.2bn of the ECB’s CLAC, avthough the value of other (non-
Target2, non-SMP) assets on the ECB’s balance sbedéd be affected and the CLAC itself
be reduced by break-tp.Crediting the Bundesbank with the entirety of #@B’s CLAC
would still only make a relatively minor dent is iioss calculation — €737.5bn (still 30% of
GDP).

But as we have noted on various occasions, theatamte sheet or conventional loss
absorption capacity of a central bank is a poorsmeaof its fair value. If we take into
account the NPV of the seigniorage, the Bundesdo&pital gain’ from EA break-up could
be much larger. We have calculated the presensadainted value of base money issuance of

% For instance, the ECB is a net Target2 credigaifitIn addition, it has carried out an unspedifieut likely
limited amount of SMP purchases. Finally, it ca@s®me EA securities in its investment portfoliw value of
which may fall in a break-up scenario.
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the Eurosystem to be around €2.0frThe question is how large the value of base money
issuance of a shrunken Eurosystem would be — aatdrththis scenario technically only has
the right to base money issuance for Germany alone.

In our view, it is likely that the degree of euatisn, i.e. the external demand for euro
currency and other euro base money, the issuanothef euro-denominated assets, as well
as the continued use of the euro as the unit afuaxtcand invoicing currency, in the former
Eurozone member states and other countries wouldelagively high. The part that is
relevant to the NILAC/seigniorage calculation istjthe global demand for euro base money
and especially for euro currency.

Could the Bundesbank enjoy a NILAC/seigniorage tehain from its larger (100
percent) stake in a smaller Eurosystem? Let'sdryesillustrative numbers. Assume that the
value of the Bundesbank’s right to base money rssiavould be equal to one third or one
half of the value of the current Eurosystem’s NPVseigniorage profits (rather than its
27.1% current capital share in the ECB). This woultply that the single-member
Eurosystem (Bundesbank’s/ECB) base money issuaoua&le larger relative to the size of
the German economy than it is for the 17 membep&stem and the euro area economy
today. In that case, the NPV of future seigniorggm for the Bundesbank would be equal to
€127bn (4.8% of GDP) and €466bn (17.6% of GDPpeesvely. In the most unlikely case
where the Bundesbank inherited the entire valubeEurosystem’s base money issuance, its
NPV of future seigniorage gain would be €1.5trneTitet seigniorage gain for the BuBa
under the four different scenarios would range fré@764.7bn (29% of GDP) to €716.4bn

(27% of GDP).
Figure 15 . Bundesbank — lllustrative Eurosystem Leses by Scenario (bn EUR)
Grexit EA break-up
Gross Lossedlet  LosseiNet LosseiGross Net Losses Net Losses Net Losses Net Losses
including  including Losses including  including including  including
CLAC NPV of CLAC (1/3) of (1/2) of (total) of
seigniorage NPV of NPV of NPV of
seigniorage seigniorage seigniorage
SMP 7.6 7.6 7.6 56.6 56.6 56.6 56.6 56.6
Target2 30.0 30.0 30.0 708.1 708.1 708.1 708.1 1708.
Capital Gains (0.3) (15.9) (27.1) (127.3) (465.7) (1,481.1)
Total 37.7 37.4 21.8 764.7 737.5 637.4 298.9 (716.4)

Note: Brackets indicate negative values. CLAC &s tbnventional loss absorption capacity of the Eystem, NILAC the noinflationary loss absorptic
capacity. See the text above for further detaitbassumptions.
Source: ECB, National Central Banks and Citi Rede&stimates

% There are two differences between the NILAC of @B and the NILAC of the Eurosystem. The first tre
respective CLACs. The second is the different vallthe ability to issue base money for the Eurtisysand
for the ECB.
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5.5 Are Target2 or central bank losses really lossan a fundamental/economic sense?
Does the asset side of a central bank balance shewdtter?

This discussion is related to the point made byragrothers, De Grauwe and Yuemei
Ji (2012) and by Whelan (2012), that there arenilationary consequences from even a
large capital loss by the ECB/Eurosystem, becausedlue of non-redeemable, intrinsically
valueless fiat money is determined by the privaéenand for real base money and the
nominal quantity of base money outstanding, reg@aslbf the degree of (in)solvency of the
entity that issued it. This proposition is halfdrat best. It is of course correct that at leasst th
currency component of the monetary base is irredbam— the holder of currency cannot
demand, at any time, that the issuer (the cenémak)exchanges it for anything other than an
equal amount of itself. So currency is an ass#tédcholder but not, in any meaningful sense,
a liability of the issuer (see Buiter (2007)).

With a little effort, the irredeemability of curreyy can be extended to the whole
monetary base. This irredeemability of base morsgyhowever, largely irrelevant to the
answer to the question as to whether a large encaghal loss for a central bank could
create higher-than-desirable inflatith.

There are two reasons why a large capital lossltnegusay, in serious negative
conventional equity for the central bank, could tevafior the value of money.

The first, and least compelling one, is the techinfmoint that any economy with
intrinsically worthless fiat money, be it paper rancy or the pet rocks of the Isle of Yap,
always has a non-monetary equilibrium or barteildgguwm in which money has zero value
in each period. If everyone else believes a cugréncovalueless, | may as well treat it as
valueless because | will never be able to exchangigher for anything with intrinsic value
or for another store of value without intrinsicw@) but which does have a positive valuation.

The point was made long ago by Frank Hahn (1968¢. Jame economy that has an
equilibrium with valueless money also will typicahave one or more equilibria in which the
value of money is positive in each period. How daetecentralised market economy chose
between one of a number of possible equilibria? Qrinef answer is: we don’t know. But one
can at least make a plausibility argument thatzéme-value-of-money-equilibrium may well

be a natural focal point for equilibrium selectibthe entity that has issued the money has a

% For the central bank, assuming an infinite hatizts solvency constraint is not that the NPVtsftérminal
net financial liabilities be non-negative, but e, because of irredeemability of the base motoek sthat the
NPV of its terminal net non-monetary financial ligtkes be non-negative. The main difference thiskes is
that when base money is irredeemable, simple monptdicies suffice to rule out a permanent ligtydrap, in
which the risk-free nominal interest rate at altundies is zero (see Buiter (2007) and the refeesrcontained
in that publication).
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large hole in its (conventional) balance sheeteaxtdbits large negative conventional equity,
and a fortiori, if it is about to violate its intemporal budget constraint unless is issues
additional base money.

A more relevant objection to the point that theueabf the assets of the central bank
has no impact on the value of its monetary liabsits that the value of a unit of base money
(the reciprocal of the general price level) doesalmost any approach to valuing money with
a monetarist flavour, depend on the size of theinalhrmoney stock, current, and/or past
and/or anticipated for the future. In many new-Kesian models, for instance, the value of
money in any period can depend on past, presentamtitipated) future values of the base
money stock. If the central bank responds to aifsignt capital loss by issuing more base
money than it would otherwise have, it is likelyathsooner or later, the price level will be
higher than it would have been without the capdss.

Why would a central bank respond to a capital loith increased base money
issuance? The obvious reason is that the cerdwrélt bares about its solvency, and that a
large enough capital loss on its assets mightusitwipe out the equity on its conventional
financial balance sheet, or even saddle the celémaik with negative conventional equity (a
matter of no fundamental importance for a centeaik), but could cause the central bank to
violate its intertemporal budget constraint uniésssued more base money.

In other words, a large enough capital loss cowadse the ‘equity’ on the central
bank’s comprehensive balance sheet (which addsetednventional balance sheet the NPV
of future seigniorage as an asset and the NP Veofutture cost of running the central bank as
a liability) to become negative, unless the centiealk raises the NPV of future seigniorage
(or cuts the NPV of its operating costs). Assuntimgcentral bank is on the upward-sloping
segment of the seigniorage Laffer curve, a highBvMNf current and future seigniorage
requires increased nominal base money issuanceB(stm (2007)). Therefore, if a central
bank cares enough about possible insolvency riskt (5, about violating its intertemporal
budget constraint), a large enough capital los¢dcmaluce it to issue additional base money
in amounts sufficient to meet its financial comnetms. Through the usual monetary
transmission channels, the increased nominal baseynssuance would, sooner (in a New
Classical model) or later (in a New Keynesian mpdause the price level to be higher than
it would have been without the capital loss.

If the central bank is willing to walk away fromsithon-monetary liabilities and
commitments, it is indeed true that there existseguailibrium in which the value of the

outstanding stock of base money is never affected bapital loss for the central bank, no
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matter how large. The policy-relevant question ¢fme is: how much does the central bank
care about price stability relative to the finahsi@lvency of the central bank, in the sense of
the central bank’s capacity to meet its financiatl ather contractual obligations? If the

solvency of the central bank is sufficiently img@ort to those who control the base money

issuance decisions, a capital loss for the ceb&mak can impact on price stability.

6. The quasi-fiscal actions of the Eurosystem — whzenefited from them?

There can be no doubt that the ECB/Eurosystem hgaged in large-scale quasi-
fiscal interventions and has taken on significarddit risk exposure to weak euro area
sovereigns and banks since the beginning of tlssgisee Buiter (2008, 2010a, b, c, 2011),
Buiter and Rahbari (2011, 2012a, b), Buiter, Mishehd Rahbari (2011c, d), Whittaker
(2011), Sinn (20114, b, ¢, 2012a, b), Sinn and Wodimaeuser (2011), Whelan (2011a, b)).

These quasi-fiscal interventions were prompted ipdoy the absence of (badly
needed) explicit fiscal interventions by the eureagfiscal authorities. This frequently left the
ECB with the unenviable choice between violating ihandate (or at times its rather
excessively restrictive interpretation of its matejlaand risking the collapse of the EMU,
through chaotic sovereign defaults, a banking secttlapse and wider financial sector
implosion, deposit runs, or even comprehensivedsuadstops’ on the external funding of
banks, sovereigns and other non-government enirtiesuntries deemed by the markets to
be at risk of exit from the monetary union. Suclit éxar-driven sudden stops on market
funding can, of course, become self-fulfilling phagies if the EA monetary and fiscal
authorities cannot effectively ring-fence/firewalie affected sovereigns, banks and other
systemically important entities. We have writtertemsively on the multi-player games of
chicken played between the ECB, the fiscal autiesribf the core EA member states, the
fiscal authorities of the EA periphery and the oré creditors of both sovereigns and banks
about who will end up paying for the excessive seigm debt accrued in many periphery
countries, the excessive bank debt built up througkhe euro area, core and periphery, and
the excessive household debt found in a number Afntember states, including the
Netherlands, Ireland, Spain and Portugal, but ekety Germany and Italy (see Buiter
(2010c, 2011), Buiter and Rahbari (2012a, b)).

To understand the redistribution effected by theoBystem through its credit and
market operations, we need the counterfactualed@ttions we are evaluating — what would

have happened if the ECB had not engaged in theledperations, for instance (and, in the
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future, what would have happened if the ECB/Euresyshad not engaged in the OMT
operations it is now ready to launch). It is alszessary to understand the formal and de-
facto beneficial ownership structures of the ECH #re NCBs, allowing for the actual profit
and loss sharing rules that govern their operatidasegards the NCBs, we will assume that,
whatever the idiosyncratic details of their oftenhaic statutes of incorporation, the national
Treasuries are their proximate beneficial ownershiBd these national Treasuries, the
ultimate beneficial owners are the tax payers agkehciaries of public spending in these
nation states. The ECB is effectively owned (actmydo the shares given in the third
column of Figure 1) by the NCBs of the 17 EA mem$imtes. Thus, indirectly, the national
Treasuries and, ultimately, the national tax paped beneficiaries of public spending in the
EA member states are the beneficial owners of {GB.EThe Eurosystem thus redistributes
resources between the counterparties in its fimhm@nsactions (its creditors and debtors —
lenders and borrowers, sellers and buyers of fiahmestruments) and the proximate and
ultimate beneficial owners of the Eurosystem.

The assertion by the ECB that its proposed OMT rmehdoes not represent central
bank funding of sovereigns (monetary financingngshe inaccurate language of Frankfurt)
is disingenuous. Whatever the purpose or interfbeimnd a purchase of sovereign debt (in
the secondary market or in the primary market),hibleer of sovereign debt securities funds
the sovereign for the full value of his holdingst &s long as he holds those securities. The
intention may be to restore the proper functiormhghe monetary transmission mechanism
in the euro area, or to reduce or even the eliraieato area ‘convertibility risk’ or break-up
risk, but the means is funding the sovereign instjae. The fact that the maturity of the
Eurosystem’s purchases of sovereign debt is likelpe short (one to three years) has no
bearing on whether it represents budgetary fin@noinsovereigns. It is possible to provide
permanent funding by rolling over a sequence oftsfeom loans. Of course OMT purchases
are ‘monetary financing’ and, up to a point, thésa very good thing indeed. It is also
perfectly consistent with the Treaty which (rativeronsistently) bans overdraft facilities and
other forms of credit from the ECB and the NCBsthe sovereign, as well and primary
market purchases of sovereign debt by the Eurasydtet has nothing to say about - and
therefore permits - secondary market purchasesvarsign debt in any amount.

The quasi-fiscal actions of the Eurosystem dondt junvolve the redistribution of
resources from the original creditors (mainly ptajeof the core EA to the original debtors
(both public and private) of the EA. Examples @& thinners include:

On the original debtors’ side:
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— The banks from the EA periphetiyat have obtained subsidised access to thetiesiof
the Eurosystem (including the LTROSs) and to the Eadilities.

— The periphery sovereignghose debt was purchased outright at above-féurevarices

in Securities Markets Programme (SMP) operationshigyEurosystem or accepted as
collateral at the Eurosystem’s repo facilities @trations in excess of fair value.

— If the alternative to the ECB taking this debt as Ibalance sheet (directly through
outright purchases — in the past through the SM& ianthe future through OMT
operations — or indirectly by accepting it as caltal for loans to EA periphery banks)
would be deeper and longer austerity in the periphieen the ultimate beneficiaries are

the tax payers and beneficiaries of public spendirthe periphery, and those who, even

if they are not directly affected as tax payers aodblic spending beneficiaries, are

helped by the stronger economic activity.

On the original creditors’ side:

— The original creditors of the sovereigns and bankthe EA peripheryMost of these

original creditors were financial institutions — nyaof them from the core EA nations.

They are the excessive savers and reluctant damesgstors — counterparts in the

core of the reckless borrowers in the peripherydseign and private) that built up the

unsustainable debt. They are the reckless lendersraditors from the core EA who, in

search of yields in excess of the tame and disapipgi levels available at home,

believed for as much as 7 years (in the case diilgno Greece) and for as much as 9
years (in the case of lending to the rest of theppery), that they had at last found

‘alpha’, when all they had found was ‘beta’ witlhag.

— Standing behind the core EA creditors were thep@ayers and beneficiaries of public

spending in the core EAvho might well be counted upon to bail out theec&A

creditors should their investments fail, althougkv fof them were aware of these risks

before 2008.
As the above list illustrates, the redistributidfeeted by the Eurosystem is not just between
the core and the periphery of the EA, but also betw on the one hand, the beneficial
owners of the Eurosystem (in the core and periphergording to the capital ownership
shares of Figure 1, column 3), and on the othedhaat just the periphery sovereigns and
banks but also the original (usually private) cred in the core.

Consider the case where the Greek sovereign defamlthe ECB'’s original holdings

of €56.7bn (Zettelmeyer et al (2012)) value of Greevereign debt acquired though SMP
purchases. Regardless of whether the losses aveéballsby the ECB itself or made good by

48



the shareholders (the NCBs) and the sovereign®r(dttan, in this case, presumably the
Greek NCB and sovereign) that stand behind thens imost likely the tax payers and
beneficiaries of public spending in the EA whombitely pay in NPV for these losses.

What is the counterfactual that permitted this ¢asion? Could it be that without the
SMP purchases the Greek sovereign would have békmgvand able to honour that debt?
Unlikely, in our view. More likely, the defaultedwereign debt would have remained with
the original private investors it was acquired froynthe ECB in the secondary markets, and
the financial cost of the default would have beesrnb by these investors. If these
counterfactual investors had been either too bitporpolitically well-connected to fail, the
burden of the default would have fallen on thefayers and beneficiaries of public spending
in the EA creditor nations. So, to the extent Batman banks were overrepresented among
those selling their Greek sovereign debt holdirgshe ECB, the ECB’s SMP purchases
redistributed (a) to the original German investémsm the tax payers in all the net
contributing nations to the Greek bail-out prograenifthe EA 17 minus the Step-Out
countries or countries on a troika programme,Geeece, Ireland and Portugal), and (b) to
the German tax payers from the tax payers in alrtét contributing nations to the Greek

bail-out programme.

7. Bundesbank exposure vs. Germany’s exposure

The discussion in the previous subsection makelear that it is very important not
to confuse the exposure of any core EA central pnekBundesbank, say, with the exposure
of the nation, of which that central bank is juseqsmall) part.
It is clear from the balance sheet of Germany gufé 10, reproduced below as Figure 16,
that German exposure to the rest of the Eurosystambe very different from Bundesbank
exposure to the Eurosystem. In principle, both Ikevef and changes in German and

Bundesbank exposure can differ in magnitude arsigim.

49



Figure 16: Consolidated German Balance Sheet under

General Profit and Loss Sharing
S(G)
Assets | Liabilities
-(0(F.G)+a(H,G))D(B(G),C(G)) -¢(F.G)+a(H,G))D(C(G).B(G))
(1-0(F.G)-v(H,G))D(T,C(G)) (16(F,G)-o(H,G))D(C(G),T)
o(GF)D(B(F),C(F)) a(GF)D(C(F).B(F))

o(GF)D(T,C(F)) o(GF)D(C(F),T))
a(GH)D(B(H),C(H)) a(GH)D(C(H),B(H))
o(GH)D(T,C(H)) o(GH)D(C(H),T))

D(R(F).B(G))
D(R(H),B(G))
D(B(F),R(G))
D(B(H),R(G))
D(R(F),R(G))
D(R(H).R(G))

D(B(G).R(F))
D(B(G),R(H))
D(R(G),B(F))
D(R(G),B(H))
D(R(G).R(F))
D(R(G),R(H))

D(T.R(G)) D(R(G).T)
a(G)W(T)
K(R(G)) W(S(G)=W(R(G))

Source: Citi Research
The German private sector and general governmerexternal position vis-a-vis the

rest of the euro area adds to the Bundesbank'sxtetnal position vis-a-vis the euro area the

following expression:

D(T,R(G)- (R G, T
+Z[(D(R( ),B(G)-D(BG, R ))+(XK) RG)- BTRG B))]

The first two terms in this expression are the ¢laims of the rest of the German
economy (private sector exclusive of banks plussgdngovernment) on Target2/ECB. The
other terms are the net claims of the German bgrda@ctor on the rest of the economy in the
rest of the euro area, followed by the net clairhthe rest of the German economy on the
banks in the rest of the euro area. For notatismaplicity we don’t have any direct cross-
border transactions between banks.

Germany'’s gross and net exposure to the rest olithlel is given by its gross and net
external investment position. The change in Gerrisamgt investment position is the sum of
Germany'’s current account surplus and the cap#tiaisgon its outstanding stocks of external
assets minus the capital gains on its externalitiab.

The level and change in the gross and net expafu@ermany — the consolidated
private and public sectors, including the Bundekbancan be and has been very different
from the level and change in the gross and net sxpoof the Bundesbank. The difference
between the gross and net external position oBtivalesbank and that of Germany vis-a-vis
the EA is the gross and net external position ef @erman banks, the German non-bank

private sector and the German general governmerd-vis the EA.

7.1. German exposure to the GIIPS countries
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Figure 17. Germany - International Investment Figure 18 German External Assets Against the Eur

Positions, Q2 2012 Area (At End December 2011), Euro Bn
Non-MFI Private Public
8,000 MFIs firms & HHs Sector Sector*  Total
7000 4 N OMFI Belgium 43.8 97 140.8 0.8 141.7
' NFC and HH Estonia 0.3 0.3 0.6 0 0.6
6,000 0 Public Finland 33.6 28.2 61.8 0.7 62.5
France 222.6 328.2 550.8 9.5 560.3
5000 1 :%t”a(?%bank Greece 253 6.5 318 39 357
4000 | Ireland 82.8 74.2 157 455 2025
Italy 125.2 88 213.2 20.6 233.8
3,000 1 Lux. 220.7 362.4 583.1 1.9 585
2000 4 Target?2 Target? Malta 7 13.3 20.3 0 20.2
' Neths. 159.7 2515 411.2 7.5 418.6
1,000 Austria 85.8 108.6 194.4 3.1 197.5
u Portugal 16.8 10.4 27.2 4.2 31.3
01 Slovakia 3.1 7.6 10.7 0.2 10.9
1,000 Slovenia 2.9 25 5.4 0.4 5.8
' Spain 127.5 137.1 264.6 9.9 274.4
-2,000 Cyprus 5.9 3.2 9.1 0.2 9.3
Bundesbank ‘ Total Bundesbank ‘ Total Overall 1,163.0 1,519.0 2,682.0 108.4 2,790
GIIPSC

Gross IIP Net IP Countries 383.5 3194 702.9 84.3 787
Note: IIP is international investment position *Excluding claims of the Bundesbank with respedhie euro area. Reflect
Source: Bundesbank and Citi Research disbursed bail-out funds to Greece, Ireland andugal up to end-201MFIs

— Monetary Financial Institutions, HHs — Households
Special Repor on Economic Dovelopments by (he SoBREXpErtS, 5 Juy
2012 and Citi Research

Figure 17 presents the gross and net internatiomastment position of the
Bundesbank and Germany as a whole. As the bateddBundesbank indicate, Target2 claims
are now a large part of the gross and the netnatenal investment position (IIP) of the
Bundesbank — almost 80% of the gross IIP and evere rof the net [IP. The Bundesbank’s
gross IIP is, however, only a small part of Germsmgtal 1IP — it accounts for roughly one
seventh of the total, which stood at just overr€7and is smaller than the gross external assets
of German MFIs and the German non-MFI private gedtois true, however, that the
Bundesbank accounts for much more of Germany'sliRemore than 90%), as unlike the
other major elements, its external liabilities astatively small. However, the net external
assets of the German non-MFI private sector dtdaster than the BuBa’s net IIP.

There is therefore no strong reason to believetti@size or sign of changes in the
gross or net exposure of the Bundesbank shoulddbese resemblance to those of Germany
as a whole. Over the past few years, the signeothiange in gross and net external assets for
the Bundesbank and Germany have been the samiebsign has been larger for Germany
as a whole for gross IIP, and for the Bundesbamkné& IIP. Germany’s gross IIP rose by
around €1.6trn between mid-2010 and Q2 2012, aadBimdesbank’s gross IIP grew by
roughly €550bn (all sectors registered increasegrass external assets). Germany’s net
external assets rose by €109bn, but the Bundesberde by around €475bn, as the net IIP of

German MFls, but also of the German government Feien.
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How large is Germany’s exposure to the GIIPS coemtand the EA as a whole? The
latest comprehensive data we have is from the én#Odl (Figure 18). At that point,
Germany’'s exposure, excluding the Bundesbank, & GHPS countries was just under
€780bn, of which roughly half was by German MFIsuxeémbourg, France and the
Netherlands account for the largest share of eatemssets, followed by Spain, Italy and
Austria. Total German exposure (ex-Bundesbank)ed3A stood at €2.7trn at end-2011.

Germany'’s gross and net exposure to the rest olithiel is given by its gross and net
external investment position. The change in Gerrisamgt investment position is the sum of
Germany’s current account surplus and the capdisgon its outstanding stocks of external
assets minus the capital gains on its externailitiab. The same applies to Germany’s gross
and net exposure to the euro area or to the ees@ariphery specifically. Capital gains on
external assets and liabilities are much hardendasure, especially for external assets and
liabilities for which there is not readily obsenl@abmarket value, like FDI stocks. For what
i's worth (that is, assuming that the net extenmaestment position data indeed capture
valuation changes accurately), the fact that threeati account surpluses of Germany differ
so much from the reported change in the net ext@mastment position suggests that there
have been years with major net capital gains (2@85)ell as years with major net capital
losses on the net external investment position{22008 and 2011).

There is a strong presumption that, because Gerimanyun a global current account
surplus every year since the euro started exceptd89 and 2000, the Germany’s current
account balances with the Eurozone and the EAlpenyphave also been persistently positive
for the past decade. Indeed, Figure 19 shows thhttiae exception of Ireland, Germany has
run bilateral current account surpluses with théPGlcountries in each year over the last
decade. However, the GIIPS share of the Germaremuaccount surplus peaked at just over
2% of German GDP in 2008 and has not been a migoreat of the overall German current
account surplus in recent years (it is below 1%sefman GDP currently vs. an overall CA
surplus of close to 6%).

On the other hand, Germany accounted for subskgmdids of the sizable current
account deficits in some GIIPS countries, notalggi® and Portugal. Spain’s current account
surplus with Germany was around 2-3% of Spanish GBfveen 2004 and 2009 out of a
total current account deficit that ranged from B4l0In Portugal, it was 2.5-4% of
Portuguese GDP out of a total current account defic9-13% of GDP. In Italy, Germany’s
share of Italy’s current account deficit was highmrt Italy’s overall current account deficit
much lower (between 1999 and 2007, it never exakdd®% of GDP, though it has risen
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recently).In Greece, the CA deficit with Germanyswla5-2% of Greek GDP in much of the
last decade, but Greece’s CA deficit peaked atratdb% of GDP in 2008, and has only
come down slowly recently. Ireland, by contrast han a sizable CA surplus with Germany
for at least 15 years.

The contraction of domestic demand in the periploer the last couple of years has
reduced their combined current account deficit v@grmany by about half from its peak in
2008, just as Target2 claims of Germany explodedgssting that EA periphery country
current account deficits are not likely to be & bieart of the Target2 story (Figure 20).

Figure 19. Germany —Current Account Balance (% Figure 20. Germany - Cumulative Change ir
of GDP) — 1998-2012 Current Account Balance with GIIPS countries vs

Target2 Claims (bn EUR), 2007-2012
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Source: Bundesbank and Citi Research
The combination of German current account surplwsesi-vis the rest of the euro

area and significant net reserve inflows from tést rof the euro area (as reflected in the
rising Target2 net credit position) means thatel®@ve been strong private financial inflows,
or strictly speaking strong non-euro area centealkbfinancial inflows from the rest of the
euro area into Germany.

The net private sector financial inflows eithernegent residents of the rest of the EA
investing in Germany or German investors in thé eéthe EA repatriating their investments.
This is a sharp turn-around from the situation myinnost of the decade prior to 2010 when
private capital flew out of Germany and into theigieery countries (see Figure 21). Ireland
and Spain stand out in this regard. Between 1999naid-2010, German quarterly financial
net outflows to Ireland were positive in 29 out6f quarters and summed to €204.6bn, while
they have been negative in 5 out the 8 quartergdset July 2010 and July 2012 (cumulating
to a net financialnflow of €129.9bn). For Spain, 31 out of 46 quarterswben 1999 and
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mid-2010) saw a financial outflow from Germany toafh (totaling €260.2bn), while in the
last 8 quarters there has been an inflow 6 timesymulatively €88.9bn).

Figure 21. Germany — Average Financial Account Figure 22. Germany — Cumulative foreign inflows
Balance with GIIPS countries (% of GDP) — 2000-  (€bn)
2012
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Note: Values correspond to the average quartetitdoal financial accou Note: The series is started from the net 1P i@128nd the total cumulated
balance of Germany with each country. foreign inflows are cumulated by adding the finaheiccount balance for
Source: Bundesbank and Citi Research each year. Private inflows correspond to the difiee between total and the
stock Target2 claims.
Source: Bundesbank, ECB and Citi Research

Figure 22 shows that total private capital of caprbughly matched total inflows
until mid-2007. Even after 2007, German privateitedutflows generally continued, with
minor reversals until mid 2011, but were smallantiGermany’s current account surpluses,
with increasing Target2 balances making up theerddfice. Since mid-2011, however,
Germany has been a net receiver of private cafhaats, while its current account surplus
has not fallen much, and Germany's Target2 balahes® therefore ballooned. Total net
private capital inflows into Germany have amourttedround €240bn to date (9% of GDP).

Some of the sources of this stark reversal are kndvaus, Figure 23 shows that
German banks have dramatically reduced their expdsuthe GIIPS countries, even though
this chart does not allow us to distinguish betweapital losses and financial outflows.
German bank holdings have fallen strongly in allR& countries, by 70% (between Dec-
2008 and Jul-2012) in Ireland, 51% in Portugal, 462Gpain, 35% in ltaly and 26% in
Greece according to Bundesbank data. The totaledserin bank claims on the GIIPS
countries has been €250bn, even though this isagehin the stock value and therefore also

reflects capital gains and not just flofif<On the other hand, claims of (private) non-bamks i

% These data are on the immediate borrower basig Bata on an ultimate risk basis suggest muchehigh
percentage decreases of exposure to Greece. Biwtluts including the creation of a bad bank im@any
likely contributed to shifts in exposure to Grebetween German banks and the German non-finarezitdrs
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Germany on GIIPS countries have increased overadin though they are much smaller in
size, and have recently fallen, in particular imBgFigure 24).

Figure 23. Germany —External claims of banks, 200 Figure 24. Germany — External claims of norbanks,
- 2012 2008 — 2012
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Figure 25. Germany - Outstanding Deposits b Figure 26. Germany —Foreign Ownership of Public
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Foreigners have also increased their ownershipains on Germany. Thus, foreign
deposits of German banks have gone up by aroun®b&]l5mostly through interbank
deposits (Figure 25). Foreign ownership of Germawegiment debt has gone up steadily

and substantially in the last decade, but has cu#tlarated in the past year (Figure 26).

7.2. Reducing German exposure through Target2
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The reduction in private German claims abroad foeeesuggests that Germany’s net
increase in exposure to the GIIPS countries has bewller than suggested by the headline
increases in Target2 claims of the Bundesbank. &ve lalready discussed at length that the
almost €708bn of Target2 liabilities are a poor suea of the German exposure to GIIPS
countries and that the roughly €423bn that are @eys share of the increase of the
Eurosystem exposure to GIIPS countries are a be¢techmark. To that we have to add the
German official exposure through th& Greek troika programme as well as the EFSF/ESM,
which currently amounts to €95.6bn.

It should be clear from the preceding discussiaat th transaction or sequence of
transactions that increases the Bundesbank’s Pamygt credit balance could well reduce
German loss exposure to the rest of the euro arda the GIIPS (see also Dullien and
Schieritz (2012)). Take the case where a Germak bams €1bn of Spanish government
bonds and sells them to a Spanish bank that furepurchase through increased borrowing
from the Bank of Spain, which in turn borrows frararget2/the ECB. The German bank
deposits the receipts of its Spanish sovereign lsahe with the Bundesbank, which lends to
Target2/the ECB. Using the most likely example ababreak-up scenario (also the only kind
of example that can describe tlaetual operation of Target2 since its inception), the
Bundesbank’s Target2 claims and the Banco de Espaasget2 liabilities go up by €1bn
each, while Spain’s and Germany’s gross externsgtgsosition remain unchanged. What
happened to Germany’s net exposure? In accourgimgst nothing. But in terms of credit
risk, Germany now pools any losses on its expogu&pain (which is now through Target2)
with the remainder of the Eurosystem, while befirevas the German bank that had to
absorb losses on its foreign asset (the Spaniskrgment bond). Taking the BuBa’'s ECB
capital share of 27.1%, Germany’'s exposure woulc Hallen by a juicy 63%. Of course,
this transaction has also transferred risk and sxgofrom the original creditor (the German
bank) to the German taxpayer (as the ultimate owhéne Bundesbank), so the spoils from
the trade include a windfall expected loss for@eman taxpayer.

The repatriation of German capital may not havenldbe entire story in the build-up
of Target2 balances, but it has clearly playedyaicant role in the build-up of the massive

Target2 balances, as our discussion of the robajoital flows highlights.

7.3. Fear of no break-up, banking union and bail-in
In sections 4 and 5, we highlighted that the risk&ermany from GIIPS exposure in

the event of a break-up are likely to be more kalithan the Target2 accounting suggests.
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This is both due to the fact that the profit ansklgharing arrangement of the Eurosystem is
likely to work less smoothly but is unlikely to digpear entirely during a break-up scenario.
Also, it is extremely unlikely that NCBs (and thevgrnments that stand behind them) would
be able to walk away completely and permanentlynftbeir Target2 liabilities, even if the
Eurosystem’s rules for loss and profit pooling feonetary operations were to be abandoned
following a break-up. Finally, break-up may prestr@ Bundesbank (and Germany) with a
‘capital gain’ through its (beneficial) ownershiptbe ECB and its full claim to the NPV of
the seigniorage profits from the German euro. Weehalso argued that the increase in the
German exposure to the EA periphery has been anthlie the increase in the Bundesbank
exposure, as the latter was associated with a tiedum private exposure to the GIIPS
countries.

Here, we stress that the risks and exposures withbteak-up can still be substantial.
First, mutualising exposure to high-risk countriesot only an option for Germany. To the
extent that, say, French banks have reduced thpioseire to periphery assets and those
assets are now directly or indirectly funded by Ehgosystem, increased exposure for the
Bundesbank, and therefore ultimately the Germarpé#ser, result§

In our view, this prospect is likely related to hanged German position towards
banking union and bail-ins for bank creditors.

Consider the following hypothetical scenario. Inmegithat the periphery banking
system is severely undercapitalised, and suffers sizable and persistent deposit and other
funding outflows which are replaced by increasecbuese to Eurosystem facilities (and
associated with rising Target2 balances). Eventuidie day of reckoning comes with a large
number of defaults of these banks (and therefoseel® on their outstanding Eurosystem
borrowing) and/or the need for large-scale recagaton.

Looking at this not totally implausible scenaribree options present themselves to
the German political leadership. First, realisihg scale of the potential losses, Germany
could walk away from the euro area before the m®edn Eurosystem exposure materialises.
If this option is unpalatable to the German leallig;swo further options remain, but both of
them have in common that they would require théesysof intra-Eurosystem borrowing and
lending to continue. The second option would simipdya continuation of the status quo,

involving limited fiscal rescue measures here dratd (including selective bank stress tests

% To the extent that the process of reducing exouthe periphery is near-complete for German amid
other private investors, any further increase eBlundesbank’s share of Eurosystem liabilitiegkedy to
represent true increases in Germany’s net expasuhe GIIPS countries, especially since the rétt®
German public sector is unlikely to reduce its esyre any time soon.
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and recapitalisations), and would thus see Germpaseire to other EA banking systems rise
substantially via the Eurosystem balance sheet.

Looking at these two rather unattractive scenamotird one suddenly looks much
more attractive than it had for a long time: bagkimion, preferably with significant bail-ins
for unsecured bank creditors when banks are thredtaith insolvency. This means i.e. an
arrangement whereby a supra-national EA (or pos&ihl-) level institution could take on a
sufficient degree of control over bank regulatioesolution, and recapitalisation to limit
further increases in German exposure. Instead oin@gy being the ultimate mutualiser of
banking sector risk in the EA, the risks and pdsditsses would be shared by all still solvent
EA member states and by the unsecured (mainly te)iaeditors of the banks. The change
in the German attitudes towards bailing in bankditoes seems more understandable in this
context, as bailing in bank creditors (other thiam ECB) would reduce the need for public,
most likely mutualised, bank recapitalisation of pAriphery banks. The move towards
banking union would still include sacrifices on @any’s part, including gradually making
more resources available to support banks in penpbountries, under strict conditions, but
the rationale described above suggests that dtismy the political winds in Germany ahead
of the general election in 2013 (including an opfpas party that is likely to campaign on
being tougher on banks and bank creditors) thaiuisd a change in the German position

towards banking union and the bail-in of bank debt.

8. Other issues

8.1. Empirically, Target2 liabilities were and arenot driven by current account deficits
Rising net debt of EA periphery central banks tog&& is, in principle, consistent
with surpluses, deficits and zeroes in the curagebunt balance of their respective member
states. For most of the period during which Targed® debt levels of EA periphery NCBs
have been rising, they have mostly reflected diffies of the local banking system in
obtaining private market funding. They may or may e associated/correlated with current
account deficits, and even when they are the caumsatay or may not run from current
account deficits to Target2 financing. Current actaleficits of EA periphery countries can
be, and have been, financed from sources other itheneasing Target2 net debt, and
increases in Target2 net debt can result from &etrens that do not fund the current account
of the balance of payments or the trade balance.irfstance, the largest increases in the
Central Bank of Ireland’s (CBI) net debt to Target@re recorded in 2010, when the Irish

current account was almost in balance. In 2008 20@P, increases in CBI Target2 net
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liabilities were also multiples of the level of tliessh current account deficit. In Spain, large
current account surpluses coexisted with zero aggel2 balances for many years, while in
2011 the change in the Target2 net balance wasltgplawf the current account deficit, and

2012 is likely to be even more extreme in this rdgéee Figure 27 and Figure 28).

Bornhorst and Mody (2012) also note that Targetarz®es are much more related to private
financial account movements, which have been muodhnensubstantial than changes in
current account deficits.

Just as correlation does not imply causation, tiee@ce of a correlation does not
imply the absence of causation, but we interprist éidence as at least suggestive of a no
more than marginal role of current account defizitshe build-up of Target2 net liabilities.
Deposit flight from EA periphery banking systemsianore general funding difficulties of
EA periphery banks and capital flight from the plary are likely more relevant, if not less
worrying. Having said that, it is likely that theistence of open-ended and in principle
unlimited Target2 net borrowing as a substitutenmg down foreign exchange reserves — a
process that comes to a halt when the stock ofweses exhausted and no further reserves
can be borrowed — has allowed current accounsomeEA periphery countries, such as
Spain or Portugal, to adjust more slowly than waatlierwise have been the case during the
ongoing sudden stop in private market fundihg.

In principle, the central banks of the peripherymnies could have slowed down or
even prevented this increase in their Target2 mditdposition by tightening collateral
requirements for the domestic banks that borrownftoem. In the same spirit, one could
even envisage imposing the requirement that grasge2 debit positions with the ECB be
collateralised — something that is not the caseayotVith the ECB imposing appropriate
collateral conditions on its NCB counterpartiesTarget2, the risk associated with large and

growing Target2 imbalances could be minimised.

% See also Pisani-Ferry and Merler (2012), and K2@4.2).
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Figure 27. Spain — Target2 Balance and the Current Figure 28. Spain — Target2 Balance and the Current
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8.2. Collateral within Target2

As noted, a case can be made for requiring thesdraBilities of the 17 NCBs to
Target2/ECB to be collateralised. It makes no seoseequire that the gross liabilities of
Target2/ECB to the 17 NCBs (the gross assets/clam$arget2/ECB by the 17 NCBs) be
collateralised. Unlike the NCBs, the ECB is thenudtte source of potentially unlimited euro
liquidity. It is therefore free of default risk @®unterparty in transactions involving euro-
denominated claims. The positive net Target2 pmsiaf the Bundesbank with Target2/ECB
therefore ought not to be collateralised, as th#atds the ECB. Target2/ECB could demand
collateral from those NCBs, including the NCBs bk tperiphery that have significant
negative net credit positions with the ECB; theuldpin fact, require every gross liability of
an NCB with Target2/ECB to be collateralised (sise &indseil and Winkler (2012)).

All this is the unfortunate byproduct of the dearsto create a Eurosystem consisting
not of one but of eighteen legal entities: the E&@#l the 17 NCBs. If the NCBs had been
turned into branches of the ECB, the intra-Eurasysdistribution of credits and debits
would be a matter of supreme indifference. Howetrex, major benefit does not arise from
collateralizing Target2 imbalances per se. Rathdrenefit would result by streamlining the
procedures and policies for accepting collaterghenEurosystem and therefore cutting down
on national differentiation that all too often deghe suspicion that risks were buried out of

sight, and often behind a sign that reads ‘dueatmnal differences in financial systems’.

8.3. Target2 imbalances do not restrict bank or otér credit in Target2 creditor
countries, e.g. in Germany, and are only constrairteby the availability of eligible
collateral in Target2 debtor countries
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Increases in the Target2 net liabilities of one Nd&&Bnot imply reduced central bank
financing of or credit to the domestic banking systin another member state (one with a net
claim on Target2, say). The ECB controls an interage (strictly a corridor defined by a
triplet of interest rates, currently the rate ore tmarginal lending facility, the main
refinancing operations fixed rate and the depasiility rate) in the euro area. The stock of
base money (currency plus central bank overnigéditto eligible banks and other deposit-
taking institutions) and the stock of central banédit are then determined endogenously, i.e.
demand-determined by commercial banks.

This is true also when the ECB operates a patiiaingent/limited tender regime (as
it has done in the past), i.e. when it does notraipea full-allotment regime at all the
maturities at which it provides central bank cregjainst collateral. Then, commercial banks
may not obtain the desired amount of central baguidity in each facility (for each
maturity), notably through the main refinancing ®n (MRO), at the posted official (refi)
rate. However, even then, the marginal lendinglifees operate full allotment regimes for
commercial banks to obtain overnight credit, asglas they have sufficient eligible
collateral. An increase in the Central Bank ofdrel’s or the Bank of Spain’s Target2 net
liabilities therefore does not imply a reductioncentral bank credit availability for German
banks.

Central bank credit to German banks has indeednfadharply (even though it has
risen again more recently), but this more likelffa@s less attractive funding conditions and
higher costs of central bank credit and more ditra@lternative funding sources rather than
a scarcity of central bank credit in Germany.

Another misleading claim that is sometimes mad¢h& Target2 lending cannot
continue because the reduction in central bankitctecanks in Target2 creditor countries
cannot fall anymore. It is the net and gross crpdgitions of the entire Eurosystem, the 17
NCBs and the ECB that add up to zero, not the metcaoss credit positions of the 17 NCBs.
The Eurosystem as a whole acts as a central biacdn indeed create or destroy net credit in
the aggregate. The size of Target2 imbalances msticoned on the debtor side by the
availability of Eurosystem-eligible collateral.

8.4. How big can the Eurosystem balance sheet andrget2 balances become?

As noted above, the Eurosystem balance sheet ndswed to grow rapidly over the
last 5 years. We do not see any reason for thigltte stop soon, let alone reverse. The
reasons range from the continued undercapitalisatib parts of the European banking

system, to continued fears of EA break-up, to ther @vailability of private sources of bank
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funding (deposit, interbank and wholesale), to #teactiveness of what is likely to be
subsidised Eurosystem funding for a long time.

Total assets of EA MFIs are currently just over t834and have come down barely
2% from the peak, even though decreases in somgtignsonaller) countries have been much
more substantial. The current size of the Eurogydialance sheet is thus still less than one
tenth the size of the wider EA banking system. Bystem lending to EA financial
institutions is less than 4% of total MFI assetshe EA. Collateral constraints may start to
bind here and there until collateral eligibilityiteria are loosened somewhat again, but we
are unlikely to be anywhere close to the upper ddon the size of the Eurosystem balance
sheet.

Figure 29. EA countries — Total Assetsof Monetary Financial
Institutions (% of GDP), Aug-2012
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What is the theoretical maximum Target2 balancedermany? Assuming that all 16
other EA MFI sectors finance themselves exclusitieigugh the Eurosystem, the theoretical
maximum would currently be €25.5trn and could gsen further as the Eurosystem balance
sheet expands. Of course, this upper bound isyhigtlikely ever to be reached, for several
reasons. First, even if the Eurosystem balancet gltewss it is unlikely to ever get close to
fully fund the European banking system — other sesirof funding, including deposits and
equity would continue to be available. Second,awailability of collateral would constrain
increases in the Eurosystem balance sheet. Evelglih@e have learnt during the past few
years that the meaning of the ‘adequate collatexgjuite elastic, it is unlikely to be infinitely

elastic.
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The most recent available data suggest that edigdollateral (under the current
collateral rules) in the EA amounted to €14.3trnQA 2012. These €14.3trn are likely to
include an underestimate of the total amount ofmamnketable eligible collateral (which was
given at €621bn), as the coverage of non-marketagdets in these statistics is poor (but
improving). They are likely to be an overestimatéhe amount that could readily be pledged
as collateral for the Eurosystem, as some of thesets are likely to already be encumbered
in some form. Of the €14.3trn, €2.5trn are actuatiyuse’, against actual credit extended of
€1.2trn*’

As these numbers suggest, haircuts are appliedsetsaasupplied as collateral, and
such haircuts are generally applied to the mark&ievof assets delivered, and even though
these procedures are always subject to changer(endis conditions this means subject to
easing), it is likely that the amount of credit gafale will always fall short of the value of the
collateral delivered® Third, it is unlikely that Germany will be the griTarget2 net creditor.
Currently, at least Finland, Luxembourg and thehsdands have positive Target2 net
balances, to the tune of jointly some €300bn oFsairth (and weakest), German banks may
continue to access the Eurosystem for some fungiagjcularly as funding rates remain
highly subsidised.

8.5. What happens when the BuBa/Eurosystem make kes?

Neither the ECB nor the Bundesbank are subjeatdalatory capital requirements or
to national or international accounting rules (diaty or otherwise). That means that the
ECB/BB couldchooseto realise losses and potentially run with negatiegulatory equity
should the losses exceed its on-balance sheenwentional loss absorption capacity. Or the
ECB/BB couldchooseto ‘evergreen’ its exposure indefinitely, for exale by recording
assets at purchase prices even if these asset®mgerforming or in default. The ECB/BB
are exempt from the EU’s Capital Requirements Biveq CRD)?

*" Seehttp://www.ecb.europa.eu/paym/pdf/collateral/catat_data.pdf?0d7cd79e59dfad7d794649a2fd2af843
The amounts of eligible collateral include collaigreld by non-MFIs. Collateral in use is pledgetlateral at
values reflecting valuation and other haircuts.

% See Michels (2012)

% The ECB does have two obligations to submit teel auditing. One is to an independent externditar
recommended by the Governing Council and approyatié European Council to audit the ECB’s accounts.
But this audit is not consequential in the senagefien if the auditor did not sign off on the agus, such a
judgment would not carry any corrective or enforeatrimplications (though it may clearly have repiotzal
effects). On top of that, Article 26 of the ECB®&thite makes clear that it is the ECB GC that deitegs the
‘principles’ according to which the annual accounitshe ECB are drawn up, and it is the GC thatraygs the
accountsThe auditor is thus there to check that the ECBaroms to its self-imposed rules. The second
auditing obligation is to the EU’s Court of Audigpibut this obligation only applies for ‘examinatiof the
operational efficiency of the management of the ECB
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Above, we calculated losses for the Bundesbankruwattéous scenarios. We assumed
such losses for two reasons. First, for illusteurposes to highlight the difference between
accounting and economic losses — even if losses@reealised in the ECB’s or the BB’s
financial statements. Second, that negative equigndless evergreening are possible for the
BB/ECB does not mean that they are likely. BothE@B and the Bundesbank have realised

losses on their exposures in the past.

8.6. Exposure and accountability

The problem of core EA central banks’ exposureh sovereigns and banks of the
EA periphery is a real one. It is aggravated byl#to& of information provided by the NCBs
and the ECB about this exposure. Even after anogpipte time lag has passed between an
ECB or NCB intervention (to allow for the possildemmercially sensitive and market-
sensitive nature of some of the information abdbet intervention), the ECB and the NCBs
refuse to divulge what they bought, from whom andatat terms or what they accepted as
collateral, from whom and on what terms.

Without detailed information on the identities ofiet counterparties in these
transactions, on the terms and conditions on whetturities were purchased or accepted as
collateral (and specifically on the valuation/pnigi of any illiquid instruments purchased
outright or accepted as collateral), no proper antability of the ECB and the rest of the
Eurosystem to the European Parliament and theengizof the euro area is possible.
Regarding the actual use and availability of celal; the only information that used to be
made available was data on the total collateratdiggory pledged to the Eurosystem in the
ECB’s Annual Reports.

Very recently, some very limited progress was mdme providing the same
information on a quarterly basis, but still withaaten providing a country split, let alone
institution or asset-specific detdfl.The information that will be provided about the EBE
future OMT operations is likely to be somewhat lgssdequate, as the aggregate purchases
of each sovereign’s debt will be published withag bf 4 weeks. However, the terms on
which these purchases were made and the idertititee sellers are still not going to be in
the public domain.

Having stressed the significance of the exposuréhefcore EA central banks to the EA

periphery, it is important to measure this exposareectly.

30 seehttp://www.ech.europa.eu/paym/pdf/collateral/celtat_data.pdf?0d7cd79e59dfad7d794649a2fd2af843
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9. Conclusion

The Bundesbank’s Target2 balances do not represergliable measure of the
Bundesbank’s exposure to the rest of the Eurozimetiding the countries in the periphery).
Instead, the Target2 net credit balance repregantsof the exposure of the Bundesbank to
the ECB, which should be treated as risk-free ag bs the exposure is denominated in terms
of euros. Losses of the consolidated Eurosystermolvitourse have to be absorbed by the
beneficial owners of the Eurosystem’s NCBs — theaSuries of the EA member states, and
ultimately by the tax payers and beneficiaries wblig spending of the member states, now
and in the future. When one or more NCBs and tlversigns that back them are insolvent
and cannot abide by the profit and loss sharingsruf the Eurosystem, we enter the
uncharted water of NCB and sovereign resolutionhaeisms.

There is no coherent and plausible set of assumgptmder which the conventional
accounting exposure of the Bundesbank to profitslagses resulting from its participation
in the Eurosystem, including its participation iarget2, is equal to its net credit position in
Target2. Under plausible assumptions, the accogingixposure can differ from the net
Target2 balance in magnitude or in sign. The cloaescan get to the net credit position in
Target2 as the accounting measure of Bundesbardsesgpto the rest of Eurosystem is the
case where Germany is the only country left indhmo area, all 16 former EA member NCBs
have reneged on their commitments to the Eurosysterafit and loss sharing rule, and the
Bundesbank and the ECB (which is now wholly owngdthe Bundesbank) have likewise
reneged on their commitment to the Eurosystem’sitpad loss sharing rule. The recovery
rate on the resulting exposures of the ECB to thiodmer Eurosystem NCBs is zero.

Even then, the accounting exposure of the Bundésimmot just its net credit
position in Target2, but its net Target2 positionspthe value of the ECB. Among the
unconventional assets of the Eurosystem — assétfonnd on the conventional balance
sheet — is the NPV of future seigniorage profits.tthe radical break-up scenario, the
Bundesbank would be the owner of a much larger (i€J@ent) share of a smaller NPV of
future seigniorage profits. Under not unreasonasieumptions, the Bundesbank’s share of
the NPV of future seigniorage profits would resulta capital gain on the comprehensive
balance sheet of the Eurozone that could subsligntampensate for other losses in a
comprehensive break-up scenario.

Economic exposure differs from accounting expodugeause economic exposure

allows for the impact of events in the rest of Eweozone on the value of the domestic assets
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of the Bundesbank and on the value of its claim$oogign entities outside the Eurozone. It
is likely to be larger than the accounting expogsoréhe extent that a comprehensive break-
up of the Eurozone is likely to impair the valuetié ECB’s conventional assets other than
its Target2 balances.

The accounting and economic exposures of the Bivagdsto the Eurozone can in
principle differ from those of Germany as a whdieth in magnitude and in sign. Germany’s
losses on its comprehensive balance sheets ahgtikemuch exceed the Bundesbank’s as the
value of both domestic and external assets ard ltkesuffer large falls in value that would

exceed any gains made by the BuBa from its langerd seigniorage revenues.
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Appendix

Figure Al. ECB — Balance Sheet, 31 December 2011

Assets (EUR millions) Liabilities (EUR millions)
1. Gold and gold receivables 19,644. Banknotes in circulation 71,090
2. Claims on non-euro area residents denominated41,4282. Other liabilities to euro area credit institutions 205
in foreign currency denominated in euro
2.1 Receivables from the IMF 6@ Liabilities to other euro area residents 1,056
2.2 Balances with banks & security investme 40,763 " 3.1 Other liabilities 1,056

external loans & other investments, external |
& other external assets

3. Claims on euro area residents denominated 4,8284. Liabilites to non-euro area residents 77,117

foreign currency denominated in euro

4. Claims on noneuro area residents denominate 1,4565. Liabilittes to non-euro area residents 407
4.1 Balances with banks, security investments ahd56 6. Intra—EUrosystem liabilities 40,308
loans

5. Other claims on euro area credit institutions 205 6.1 Liabilities equivalent to the transfer 40,308

denominated in euro foreign reserves

6. Securities of euro area residents denominad in 22,819 6.2 Other liabilities within the Eurosystem (net) 0
euro

6.1 Securities held for monetary policy purpose&,829 7. Other liabilities 2,744
7. Intra-Eurosystem claims 120,48 7.1 Off-balancesheet instruments revaluat 869
7.1 Claims related to the allocation of € 71,090 7.2 Accruals and income collected in advance 1,251

banknotes within the Eurosystem

7.2 Other claims within the Eurosystem (net) 48,39 7.3 Sundry 624

8. Other assets 20,0G8. Provisions 6,408
8.1 Tangible and intangible fixed assets M Revaluation accounts 24,325
8.2 Other financial assets 16,040. Capital and reserves 6,484
8.3 Off-balance-sheet instruments revaluation 264 10.1 Capital 6,484
8.4 Accruals and prepaid expenses 1,862Profit for the year 728
8.5 Sundry 1,401

Total assets 230,87 Total liabilities 230,87

Sources: ECB (2012) and Citi Research
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Figure A2. Consolidated Balance Sheet of the Eurosiem, 5 October 2012

Assets (EUR billions)

Gold and gold receivables

Claims on nonEA residents denominated ir
foreign currency
Receivables from the IMF

Balances with banks and security investme
external loans and other external assets
Claims on EA residents denominated il

foreign currency
Claims on nonEA residents denominated ir
euro
Balances with banks, security investments
loans
Claims arising from the credit facility und
ERM II
Lending to EA credit institutions related to
monetary policy operations denominated ir
euro
Main refinancing operations

Longer-term refinancing operations
Fine-tuning reverse operations
Structural reverse operations

Marginal lending facility
Credits related to margin calls
Other claims on EA credit institutions
denominated in euro
Securities of EA residents denominated i

euro
Securities held for monetary policy purposes

Other securities
General government debt denominated i
euro
Other assets

Total assets
Sources: ECB and Citi Research

Balance

479
257.8

9C
167.7
39.7
17.2
17.2
0.0

1,162.3

Liabilities (EUR billions)

1 Banknotes in circulation
Liabilities to EA credit institutions related to

monetary policy operations denominated in euro

.1 Current accounts (covering the minim
reserve system)
Deposit facility

Fixed-term deposits
Fine-tuning reverse operations
Deposits related to margin calls

Other liabilities to EA credit institutions

denominated in euro
Debt certificates issued

102.9 Liabilities to other EA residents denominatec

0.7 Liabilities to EA residents denominated

in euro
8.8 General government

0.0 Other liabilities
0.0Liabilities to non-EA residents denominatec

in euro
in
foreign currency

).OLiabilities to non-EA residents denominated ir

foreign currency

211.2 Deposits, balances and other liabilities
596.9 Liabilities arising from the creditatility
under ERM I
2800ounterpart of special drawing rights
allocated by the IMF

316.9 Other liabilities

30.0 Revaluation accounts
268.4 Capital and reserves

3,062.€

Total liabilities

71

Balance

894.4
1,028.2

521.3
296.5
209.0
0.0
1.4
6.1

0.0

128.7
105.9
22.8

164.6
4.8
7.1

7.1
0.0
56.2

234.1
452.8

85.6

3,062.6



Figure A3. Balance Sheet of the Bundesbank (EUR mn31 December 2011

2011 2010
132,87415,403
51,730 46,697

Assets

1. Gold and gold receivables

2. Claims on non-euro area residents
denominated in foreign currency

2.1 Receivables from the IMF 22,29d38,740
2.2 Balances with banks and security 29,433 27,957
investments, external loans and other

external assets

3. Claims on euro area residents 18,128 0
denominated in foreign currency
4. Claims on non-euro area residents 0 0

denominated in euro
5. Lending to euro area credit institutions
related to monetary policy operations
denominated in euro

5.1 Main refinancing operations

55,797 103,076

8,63%8,376

5.2 Longer-term refinancing operations  47,1123,460
5.3 Fine-tuning reverse operations 01,240
5.4 Structural reverse operations 0O O

5.5 Marginal lending facility 49 0
6. Other claims on euro area credit
institutions denominated in euro
7. Securities of euro area residents
denominated in euro
7.1 Securities held for monetary policy 66,981 30,899
purposes

7.2 Other securities

8,464 9,610

71,867 36,145

4,886 5,246

8. Claims on the Federal Government 4,440 4,440

. Intra-Eurosystem claims 475,894337,850
9.1 Participating interest in the ECB 1,7221,407
9.2 Claims arising from the transfer of 10,909 10,909
foreign reserves to the ECB

9.3 Claims related to the allocation of 0 0
euro banknotes within the Eurosystem
(net)
9.4 Other claims within the Eurosyste63,263 325,535
(net)
10. Items in course of settlement 3 1
11. Other assets 18,447 18,036
11.1 Coins 805 763
11.2 Tangible and intangible fixed assets 938 968
11.3 Other financial assets 10,4720,312
11.4 Off-balance-sheet instruments 0 0
revaluation differences
11.5 Accruals and prepaid expenses 2,506,651
11.6 Sundry items 3,725 4,343

Total assets
Sources: Bundesbank and Citi Research

837,643 671,259

2011 2010
221,264 209,615
228,873 146,431

Liabilities
1. Banknotes in circulation
2. Liabilities to euro area credit
institutions related to monetary policy
operations denominated in euro

2.1 Current accounts

2.2 Deposit facility

76,408 71,407
66,069 38,536

2.3 Fixed-term deposits 86,395 36,489

2.4 Fine-tuning reverse operations 0 0
3. Other liabilities to euro area credit 0 0
institutions denominated in euro
4, Liabilities to other euro area residents 5,501 928
denominated in euro
4.1 General government deposits 745 173
4.2 Other liabilities 4,756 756
5. Liabilities to non-euro area residents 46,552 14,460
denominated in euro
6. Liabilities to euro area residents 7 15
denominated in foreign currency
7. Liabilities to non-euro area residents 0 159
denominated in foreign currency
8. Counterpart of special drawing rights 14,311 13,955

allocated by the IMF
9. Intra-Eurosystem liabilities 170,489 157,105

9.1 Liabilities related to the issuance 0 0
of ECB debt certificates

9.2 Liabilities related to the allocation170,489 157,105
of euro banknotes within the

Eurosystem (net)

9.3 Other liabilities within the 0 0

Eurosystem (net)
10. Items in course of settlement 1 2
11. Other liabilities 3,545 2,886

11.1 Off-balance-sheet instruments 418 0

revaluation differences

11.2 Accruals and income collected in 641 443

advance

11.3 Sundry items 2,486 2,443
12. Provisions 12,046 7,996
13. Revaluation accounts 129,411 110,502
14. Capital and reserves 5,000 5,000

14.1 Capital 2,500 2,500

14.2 Statutory reserves 2,500 2,500
15. Profit for the year 643 2,206

Total liabilities 837,643 671,259
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