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INTRODUCTION

The path between financial meltdown and moral hazard in banking is, at best, narrow
and impervious. During the financial crisis, public support became the standard
response to save the banks in difficulty, heightening and broadening the moral hazard
issue: subordinated/senior debt holders and large depositors were bailed out and equity
holders were partially sheltered. The 1implicit promise to bail-out European
governments in difficulty has encouraged SIFIs and other financial operators to
speculate on the yield differential between sovereigns and the ECB money market rates.

In Europe, the intertwining of sovereign and bank debt became a major feature of the
economic scenario, with a double moral hazard emerging with continuing perverse
action by relevant economic agents: bank managers and creditors, public debt owners,
possibly governments themselves.

Taxpayers of relevant countries became the unwilling insurers for banks and
government liabilities in Greece, Ireland and Portugal. The ECB became the willing
additional insurer of both banks and governments in danger, through (i) repurchase
operations with banks with sovereign debt as collateral, (i) direct purchases of public
debt in the secondary market, (iif) money creation by GIPS Central Banks through the
workings of Target-2 accounts (the real-time gross settlement system operated by the
Eurosystem).
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The relevant growth and spread of credit derivatives and many other OTC contracts
trading contributed to fuel the systemic risks in the absence of an effective
compensation system (e.g. the centralized counterparty systems (CCPs)), and
monitoring,

Current difficulties in the global financial system are the result of not taken swift
action on the fronts of control, regulation and monitoring of deregulated markets and
operators; these difficulties, especially with respect to financial derivatives, have been
largely recognised by a part of the literature (Oldani, 2008; Oldani and Savona, 2009)
and from an institutional point of view (de Larosiere Report, 2009; the Group of 30
and of 20, 2009).

The rescue of Bear Sterns in March 2008, the default of LLehman Brothers on 15
September 2008 and the bailout of AIG the following day underlined the
shortcomings in the OTC derivatives market, where 80% of derivatives are traded.

Policy suggestions are offered to reduce risk and moral hazard, in particular with
respect to Credit Default Swaps (CDS) that represent a dangerous threat to financial
stability. The new regulatory system (e.g. Basle III, Dodd-Frank act) should explicitly
address the 1ssue of credit dertvatives to finally take out moral hazard from the banking
system and let financial markets conquer new confidence.



INTRODUCTION

In the first part of the paper, we describe the main drivers of the Eurozone crisis and
its double moral hazard between banks and sovereigns.

We argue that the current Eurozone sovereign debt policy is ultimately doomed, unless
the necessary structural adjustments of public finances are framed in a dynamic
context of a sustainable relationship between interest and growth rates.

Furthermore we argue that Eurozone banks cannot be stabilized by relying primarily
on further capital injections. We renew our proposal for a resolution fund approach
pre-funded by a system of ex-ante risk sensitive fees paid by the industry (Masera,
Mazzoni, 2010). This approach would have the benefit of reducing moral hazard by
segregating all the funds raised ex-ante in a vehicle which is not correlated with bank’s
assets and default risk.

In the second part of the paper the lack of effective control and monitoring of
financial derivatives will be described and analyzed. The need for centralized
counterparty systems (CCPs) will be invoked to correct shortcomings of the OTC
market. Policy suggestions along these lines are offered to reduce risk and moral

hazard.
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A simplified framework to model the moral hazard of SIFls and sovereigns is
presented in the Appendix. The analysis is based on the theory and practice of modern
contingent claims approach (CCA). The economic balance sheets for inter-linked

sectors are derived to analyze the main implications of the vicious circle between banks
and sovereigns in Europe.
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EUROZONE: MORAL HAZARDS AND FALLACIES
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PART I - EUROZONE: MORAL HAZARDS AND FALLACIES OF COMPOSITIONS

I.1. Que sais-je? (what do I know?): how to resolve the European crisis

I.1.1. Trichet’s approach

This famous aphorism by Michel de Montaigne was the starting point of J.C. Trichet’s
lesson (5™ September, Paris) on how to overcome the current Eurozone crisis.

He calls for a rigorous framework to oversee Eurozone budgets and an immediate
respect of national targets of budget balance.

He acknowledges the need for growth, but he concentrates (27" August, Jackson Hole)
on the “first and overwhelming priority of structural reforms”, to be accompanied by
continued attention to macroeconomic imbalances.

He reiterates that the Stability and Growth Pact is indispensable, but seems to believe
that growth will automatically follow from a rapid move to balanced budgets and from
immediate adoption of structural reformes.
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I.1.2. The conventional wisdom: truth or trap?

The orthodox views by the Chairman of the ECB represent the conventional
wisdom. Should we probe its validity, following Montaigne’s approach?

— There can be no question on the need to restore sustainable public finances in
the Eurozone (and elsewhere, notably in the United States).

— The question is: can mistakes of the past be corrected in the very short run
through expenditure cuts, tax increases and structural reforms?

— The fallacy of composition may be at work: the attempt to increase
government (and country) savings in the short run may result in a depression
of economic activity, with less saving and less income. Hence higher
debt/income ratios.

— Additionally, structural reforms (notably employment deregulation; more
competition in the single market, especially in the area of services; adjustments
in pension systems...) may imply short term adjustment costs.

— Sustainable public finances require an appropriate balance between interest
rates on government debt and growth rate of national income. If recessionary
forces and debt fears set in, the short-term balance tilts towards unsustainable
solutions, with a perverse impact on agents’ behaviour and expectations.
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I.2. The Eurozone crisis: economic growth and debt sustainability

Behind the idea that the Eurozone crisis may be solved by imposing restrictive fiscal
policies there is a policy model based on the assumptions of: a) flexible wages/prices,
b) efficient financial market, and c¢) rational expectations/behaviour. In this
tramework market failure is not allowed, and an inherent tendency to full employment
is explicitly assumed (see Chart 1).

Chart 1 — Eurozone: the implicit current policy model (Model 1)
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I.2. The Eurozone crisis: economic growth and debt sustainability

During the current crisis we have understood that some of these hypothesis are
flawed. In fact, a market failure 1s possible in a framework characterized by: a)
rigidities in the price/wage system, b) financial markets not petfectly efficient, and c)
no rational expectations/behaviours (see Chart 2).

Chart 2 — The fallacy of composition paradigm (Model 2)
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I.2. The Eurozone crisis: economic growth and debt sustainability

There is a fallacy in assuming that what holds for each individual also holds for the
sum of all individuals. Attempt by every economic agent to increase saving may result
in less saving by the economy as a whole, as a result of less consumption, less
investment, less output and employment.

Traditionally the sustainability of public debt for a country which cannot monetize its
debt is represented by the following condition (in the second part of the paper a
stochastic version of this equation, explicitly considering sovereign default risk, is
presented):

PB > I—g XE

Y 1+g Y

where 7 1s the average nominal rate of interest on debt, and g is the nominal rate of
growth of the economy. For governments with high D/Y, swings in market
confidence may be of crucial importance. More generally, there is a high exposure to
rising interest rates and falling GDP.
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I.2. The Eurozone crisis: economic growth and debt sustainability

In the conventional model expenditure cuts, tax increases and structural reforms make
adjustment possible, determining higher primary balance, lower 7 and same g.

However, when we introduce rigidities in the market and no completer rational
expectations, a policy characterized by expenditure cuts, tax increases and structural
reforms may result ineffective, fundamentally because g is 0 or becomes negative,
hence it becomes more difficult to improve the primary balance and to restore market
confidence.

Therefore, in this framework the time horizon of adjustment measures becomes
crucial to ensure the feasibility of fiscal rehabilitation.
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I.3. The twin moral hazards in Europe

In the scenario of Model 2, the support provided by ECB to countries, and banks, in
difficulty may backfire. The ECB became, over the last two years, the insurer of both
banks and governments in danger, by providing support in three reinforcing ways.

Repurchase operations with banks traditionally play a key role in money creation of
the ECB; support was provided by accepting sovereign debt as collateral for fresh
finance. However, this made it possible — and indeed high profitable — for banks to
borrow from the ECB at its base rate, while obtaining the nominal return on public
debt (LTRO — Long Term Refinancing Operations). Large banks were also selling
protection against sovereign defaults through CDS, adding to their profits and to the
moral hazard.

A second mechanism consisted of direct purchases by the ECB of public debt in the
secondary market (SMP — Securities Market Programme). This was regarded by many
(notably, by the President of Germany Christian Wulffl!l) as against the EU Treaty
establishing the European Central Bank.

Finally, and more important from a quantitative point of view, the ECB permitted
money creation by GIPS’ Central Banks through the workings of Target-2 accounts
(the real-time gross settlement system operated by the Eurosystem).

[1] “Even a guarantor can behave immorally if he is just putting off inevitable insolvency” (Christian Wulff), 24 Augnst 2011.
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I.3. The twin moral hazards in Europe

This third point is of crucial importance not only because of its quantitative relevance
(at the end of 2010 Germany had built up a net creditor position amounting €326
billion), but also from an analytic point of view.

The fundamental characteristic of a unified currency is that monetary transfers take
place automatically. No central bank “interference” is possible. The experience of the
Eurozone can contradict this basic tenet, since the netting of cross-border payments
of individual Eurosystem members is allowed to protract and grow over time (the
total 1s by definition equal to zero and this is the reason why the aggregate and its
components are not widely reported in the ECB statistics).

The policy adopted on both sides of the Atlantic in the aftermath of Lehman (2008)
implied widespread bailouts of banks. This prevented a financial meltdown, but
exacerbated moral hazard: bank creditors, notably bondholders and large depositors,
and to some extent equity holders were sheltered from the consequences of their
mistakes. The average taxpayer had to pay the bill, with large negative impacts on
deficits and debts. As we see now, bank welfare comes at the cost of social welfare.
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I.3. The twin moral hazards in Europe

In the US, the Dodd-Frank Act was based on the need to ensure that bank bailouts
with public money would no longer be accepted.

In Europe, the intertwining of sovereign and bank debt became a major feature of
the economic scenario. As indicated, a double moral hazard emerged, with continuing
perverse action by relevant economic agents: bank managers and creditors, public
debt owners, possibly governments themselves.

Taxpayers of relevant countries became the unwilling insurers for banks and
government liabilities in Greece, Ireland and Portugal. As explained, the ECB became
the willing additional insurer of both banks and governments in danger.

The European Financial Stability Fund was created to support governments, but was
also instrumental in avoiding bailouts of banks, notably in Greece and Ireland, outside
a Resolution framework, and therefore increased the moral hazard in the system.
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I.4. Greece: inconsistent policies and contagion

Events in  Greece were idiosyncratic in nature. The lack of a
determined/credible/policy response to the Greek crisis transformed them into
systematic risk, with a contagion effect. The contradictions, quarrels and
inconsistencies in the policies adopted to address the Greek case have undermined
policy makers’ credibility and market confidence, with a very dangerous contagion

effect (see Chart 3).

Chart 3 — 10 year spread bonds vs. Bund
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I.4. Greece: inconsistent policies and contagion

The original sin: no response to the problem of a resolution approach to large banks,
a partial, incomplete and insufficient response to country risk through the EFSE.

The sequel of mistakes comprises the current decision to resort to ‘““voluntary”
restructuring of Greek debt, on a going concern basis, in private banks, without
having set up a credible commitment to official support measures and a workable
structural adjustment of public finances: Greece has asked banks and other investors
to swap at least 90 per cent of their holdings for new bonds, that would be worth less,
but carry European guarantees.

This created a huge credibility gap, after the statement made by EU leaders
participating in the Seoul G20 Summit on November 12th 2010, which had ruled out
any private sector involvement until mid — 2013.

“Whatever the debate within the euro area about the future permanent resolution
mechanism and the potential private sector involvement in that mechanism, we are
clear that this does not apply to any outstanding debt and programme under current
instruments. Any new mechanism would only come into effect after mid- 2013 with
no impact whatsoever on the current arrangements”.
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I.4. Greece: inconsistent policies and contagion

In the first half of this year, the German and other finance ministers declared that
corporate bondholders would have to extend the terms of their loans, after German
Parliament approved a non-binding resolution supporting extra emergency loans, but
only a condition that bondholders be made to share the burden.

Juncker, head of the Eurozone finance ministers, backed (June 2011) Germany
proposal for a self structuring of Greece’s debt, based on a voluntary contributions
from private sector creditors.

The Commission and the EFSF accepted the private involvement. But the stand off
between governments and the ECB intensified and causes further unrest in the debt
markets.

The ECB and, notably Chairman Trichet, repeatedly rejected as unwise and dangerous
any suggestion of a restructuring of Greek debt.

Juncker and Tremonti indicated that Eurobonds would be the appropriate response to
the sovereign debt crisis. But Merkel and Sarkozy rejected as unwise and inappropriate
this scheme.
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I.4. Greece: inconsistent policies and contagion

Trichet supported this view against the Eurobonds, apparently without realising that
this ultimately undermines the support measures of the ECB.

In sum, policy credibility, trust in a truly unified policy response and market
confidence evaporated: the risk of hard default (as opposed to soft restructuring) of
Greece within one year is now high, as Greek GDP is expected to contract sharply.

No surprise that the contagion extended.

The fundamental issue to overcome moral hazard rests with the answer to the
question of who has to bear the burden of banks’ and governments’ difficulties:
banks and government creditors or the average taxpayer, and more specifically the
taxpayer of creditor countries?

In other words, the external diseconomies of SIFIs’ and governments’ hard defaults
may justify “social” support, which inevitably entails growing moral hazards. But
alternative options are available, if action is taken rapidly on a going-concern basis.
This why a broad Resolution framework is necessary.
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I.4. Greece: inconsistent policies and contagion

In the Eurozone, the issue is especially difficult, because the Treaty and the ECB were
built on the principle that there would not be any bailout, and fiscal policy does not
have a federal point of reference. The question, therefore, becomes whether current
difficulties will help overcome the asymmetries between fiscal and monetary policies
(with a surrendering of national independence in fiscal policy) or will eventually bring
down the Euro itself.

Sovereign countries with no monetary sovereignty are prone to market attacks.

The policy of muddling through followed so far cannot be expected to continue in a
recessionary environment.

The rigid fiscal adjustment measures, to be enacted immediately, may defeat
themselves by bringing forth a decline in economic activity in deficit countries and
hence ultimately a perverse rise in debt to income ratios, accompanied by
high/growing unemployment, and more disparities in the BEurozone itself. On the
other hand, the average citizen in creditor countries may find it increasingly difficult to
accept bailout policies.



PART I - EUROZONE: MORAL HAZARDS AND FALLACIES OF COMPOSITIONS

I.5. Basel capital rules and their likely perverse effect
Bank capital rules (Basel 3): another instance of fallacy of composition?

Lagarde and the IMF call new capital injections for EC banks: “urgent and substantial
recapitalization” (€200-€300 billion, see IMF Global Financial Stability Report,
September 2011).

Admittedly, risk of deleveraging through asset sales is high (e.g. Socgen and BNP
Paribas). But, in aggregate terms, are the capital markets able to provide substantial
new funds?

If not, public funds would become necessary. But most government are unable to
take extra burdens, which may produce a second round feedback effect on bank’s
solvency/stability, thereby exacerbating sovereign risk: the financial sector (banks and
insurance companies) own much of the public debt in Europe.

Would the EFSF be able to provide enough money to banks and/or sovereigns in
trouble? Probably not. The lending capacity of the EFSF (and therefore its effective
role as lender of last resort) could be seriously jeopardized by its pre-condition to
guarantee the AAA rating on its funding. The EFSF is necessarily a de-leveraged
institution (only a fraction of its funding can be used for lending policies). The
Eurozone requires a lender of last resort. The ECB is the only institution which can
fulfill this role, but it lacks Treaty authority.
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I.5. Basel capital rules and their likely perverse effect

The advantages of a resolution fund approach pre-funded by a system of ex-ante risk
sensitive fees paid by the industry (Masera, Mazzoni, 2010): reduction of the moral
hazard, segregation of the funds raised ex-ante in a vehicle not correlated with banks’
assets and default risk.

I.5.1. Bank capital conventional model
Demand

Equilibrium can always be achieved in a conventional model of bank capital. Banks’
management faces a trade-off between ROE and Equity demanded.

For a given level of RWA, banks’ management will decide its optional demand of
capital by maximizing its value function. A trade-off problem must be solved: risk-
adjusted returns will be maximized. Higher levels of equity decrease non risk-adjusted
returns ROE (see Chart 4). At the same time, higher levels of equity reduce the
probability of default (and therefore banks’ risk). The final effect in terms of risk-
adjusted returns depends on the elasticities to equity of both ROE and PD.
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I.5.1. Bank capital conventional model

Chart 4 — Bank capital: conventional model (Model 1)
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I.5.1. Bank capital conventional model

Supply

Supply of equity is positively correlated to returns.

For a given level of RWA, higher levels of ROE increase the supply of equity (see
Chart 4). This is true if the increase of ROE is mainly determined by an increase of
the profitability of the bank and not only by a reduction of the equity. In the latter
case, the positive effect on ROE will be more than offset by an increase of the PD
and therefore by a reduction of risk-adjusted returns, which will reduce the supply of
equity.
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I.5.2. Bank capital: fallacy of composition

Market supply of equity is constrained, especially during a financial crisis. Market
price of risk increases (investors’ risk appetite reduces). The supply curve for equity
downward shifts and flattens (i.e. for a given level of ROE, investors will offer less
capital than before because of their increased reluctance towards risk).

Higher capital requirements imposed by regulators determine an exogenous floor on
equity demanded by banks. This floor produces an upward shift of demand (for a
given level of ROE, stringent capital requirements impose an extra-burden in terms
of capital which is not optimal on a risk-adjusted basis).

The consequence 1s the market failure (see Chart 5).
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I.5.2. Bank capital: fallacy of composition

Chart 5 — Market supply of equity is constrained (Model 2)
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I.5.2. Bank capital: fallacy of composition

In this framework, banks attempt to de-lever their balance sheets from the assets
side, determining a credit contraction. Attempt to recapitalise through less credit and
retained earnings produce, at the aggregate level, less credit, less growth (or
recession), and, at the end, a need of more capital, because of the increased credit risk
in the economy (see Chart 0).

Chart 6 — The vicious circle in Europe
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I.6. M&M proposal for a Special Resolution Fund (SRF) for SIFIs

Masera and Mazzoni (M&M) propose the institution of a Special Resolution Fund
(SRF) to cope with the problem of systemic risk generated by Systemically Important
Financial Institutions (SIFIs).

I.6.1. Risk sensitive fees

The SRF would be funded through a system of risk-sensitive fees paid by SIFIs. The
amount of fees paid by each institution (for example on a yeatly basis) would be a
positive function of its:

— marginal contribution to systemic risk (measured, for example, in terms of its
CoVaR);

— Probability of Default (PD).

The calibration of these risk-sensitive fees would be decided in a coordinated way by
the microsupervisors and the macrosupervisors.
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1.6.2. An incentive-based framework to reduce SIFIs’ risk appetite and increase
financial stability

An incentive-based system imposing risk-sensitive fees, that penalizes SIFIs with high
contribution to systemic risk and high idiosyncratic PD, would represent a clear
disincentives to excessive complexity and risk appetite of these intermediaries.

On the other hand, the introduction of a flat fee/levy on SIFIs would not introduce
any sort of incentive to reduce SIFIs’ attitude towards risk and it could
penalize/discriminate less risky SIFIs, by imposing on them the same cost paid by
riskier players.

The risk—sensitive fees would be known by the market and would therefore represent
an early signal of excessive risk taking.

The proposed incentive-based system would reduce contagious knock-on and/or
teedback effects, by increasing financial stability.
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I.6.3. Risk related fees, taxes and taxpayers’ money

The introduction of a SRF completely financed through a system of private-risk-
based fees would be gradually put in place, and, over time, it should accumulate a
relevant amount of resources paid by the financial industry to be used to cope with
the systemic risk generated by SIFIs, without burdens on tax-payer money.

The system envisaged here may be depicted as a tax on financial intermediaries. But,
contrary to certain official proposes, the resources collected would not enter the
ordinary taxation channels and would not be related to the net results of financial
institutions. Instead the fees would be ring-fenced and earmarked to provide a
cushion to cover the costs of losses connected to early interventions and out right
failure of a SIFIL. In terms of public accounts they would represent a transparent
counterpart funding of government liabilities.



PART I - EUROZONE: MORAL HAZARDS AND FALLACIES OF COMPOSITIONS

1.6.4. Governance of the SRE, supervision and early intervention powers

The fund would be owned and run by governments and/or central banks and would
obviously be accountable to Governments/Parliaments.

The fund should be responsible for supervision, or, at least, it should work in close
cooperation with supervisors responsible for micro and macro supervisions on SIFIs.

In our view, the fund should be accompanied by legislative changes which would allow
it to intervene, before the default itself.

The fund would be given ample powers for early interventions, such as removing bank
management, adopting ad hoc measures for risk mitigation and for capital
enhancement, such as mandatory conversion of bonds into capital, to minimize losses
and costs of a potential crisis.

The fund would supervise the process of sovereign default (SCDS) protection by
banks, which exacerbates moral hazard issues.



PART I - EUROZONE: MORAL HAZARDS AND FALLACIES OF COMPOSITIONS

I.6.5. The overall proposed system

After the introduction of this SRF the system for banks would therefore be based on
accumulated reserves of two separate funds, to insure appropriate resources and the
credibility of the overall resolution structure.

The first fund would be modelled on the basis of the Federal DIF in the United
States, and would cover all deposit taking institutions, including SIFIs in respect of
their deposit liabilities. The second fund would apply only to SIFIs.

1.6.6. Our proposal and SIFIs moral hazard

Moral hazard is implicit in the very existence of financial institutions deemed “too big
to fail” by bank managers, shareholders, bondholders and large depositors, on the one
hand, and governments, supervisors, central banks, on the other hand: therefore it can
never be completely eliminated.

However, we believe that our proposal can reduce moral hazard: a SIFI could well be
allowed to fail. In our framework the fund would act as a sort of ultimate buyer of
troubled banks’ assets, and should therefore be able to counter negative systemic
spillovers.
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I1.1. The CDS Issue

The relevant growth and spread of credit derivatives contributed to fuel the systemic
risks in the absence of :
— an effective compensation system (e.g. the centralized counterparty systems

(CCPs)), and

— monitoring,

The new regulatory system should take out moral hazard from the banking system
and let financial markets conquer new confidence.

I1.2. The CDS market

Similarly to other derivatives, CDS should improve the pricing mechanism of the
underlying, reduce noise and the bid-ask spread. Investigations are rare, due to scarcity
of data; results are often not robust (e.g. Ericsson, 2009).

Soaring deficit and debt in Europe and US reflected in the spread of bonds; however,
the freedom still left to OTC contracts fuels excess volatility and contributes to
misprice contracts, with uncertain drawback effects on the undetlying.
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Chart 7 — Spreads of weak European countries’ bonds.
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I1.3. CDS on Sovereign Bonds

CDS price the risk of bonds, but there are evidences of missing pricing efficiency:
— market segmentation,
— excess supply of money,

— un-perfect credit assessment that reduce the efficiency of the pricing mechanism.

I1.4. Weaknesses of CDS

In order to restore market confidence prompt action is required in the CDS market
with respect to:

1. the difficulty in clearing and management,

2. the liquidity,

3. the evaluation of the assets underlying the contract.
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IL.5. Difficulty in clearing and management

Shadab (2009): CDS are superior to securitization in transferring risks and the crisis
was due to their concentration outside the regulated financial system, under no
compensation system.

» Introduce the centralized clearing counterparty system CCCP (i.e. electronic trading
platforms) to promote efficiency. Still, bilateral contracts survive.

IL.6. Liquidity

Liquidity substitution.
Liquidity creation (undisclosed counterparty information).
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I1.7. Evaluation of the CDS underlying asset

Contracts can be mispriced because of:

— regulatory mistakes (e.g. rating agencies),

— the wvalue of the underlying assets is not univocally defined (i.e. multiple

equilibrium).

I1.8. CDS: need swift action

The relevant exposure of European banks toward the default risk of Greece(roughly
US$210 billion as of Sept. 2010) supports the need for hedging tools, such as CDS; the
external debt of Greece reached US$ 615 billion in 2011Q1.

CDS on sovereign bonds represents a small dangerous threat to financial stability

because of:

the opacity,
the absence of a compensation system,
the liquidity that is not distributed uniformly,

the mis-pricing due to market segmentation, excess money supply and ineffective
credit assessment.
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Fiscal sustainability and monetary stability are fundamental goals of economic policies
in the Eurozone.

However, the objective of a structurally balanced budget should allow for golden rule
considerations (accompanied by very strict ElB-monitored public investment

eligibility).
This should be the second leg of the Stability and Growth Pact.

Expenditures in technology, education and training, R&D, energy, environment, core
transport networks should be actively fostered, to raise production and productivity in
the EU.

The expenditures should be planned in terms of co-financing, given the strong
externalities. The projected amounts, indicated by Euro-Council and the Commission,
amount between € 3-4 trillion in Europe over the next decade: the role of the EIB
and Euro-project bonds.

Fiscal consolidation for countries with low growth rates should be realized over a 3-5
year time horizon, with corresponding adjustments in the workings of the EFSE, to
be transformed into a permanent Mechanism/Fund.
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Time horizon for fiscal consolidation should also be different for crisis and non crisis
countries. If the latter take simultaneously austerity measures, by exacerbating
spending cuts and tax increases, for the EC as a whole growth will be lower,
undermining, in this way, the path to fiscal consolidation.

As to sovereign and bank moral hazard, the European policies should set up a
credible plan to stop taxpayers’ commitments, and a rigorous approach to containing
moral hazard, as was done in the US with the Dodd-Frank Act.

No commitment to support EC banks through public capital outside a well structured
Resolution framework.

Continued liquidity support by the ECB (possibly through the EFSF), to help buy the
necessary time for fiscal adjustment, and to avoid the interest rate/growth rate
insolvency trap.
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APPENDIX

The aim of this appendix is to derive a simplified framework to model the moral
hazard: SIFIs’ moral hazard and sovereigns’ moral hazard.

The model presented here is a simplified version of Mazzoni (2011) and is based on
the theory and practice of modern contingent claims analysis (CCA).

This framework provides economic balance sheets for inter-linked sectors and a risk
accounting framework for an economy, therefore it represents the natural tool to
model the main implications of the vicious circle between banks and sovereigns in
Europe.

A stochastic model for banks and sovereigns’ assets, and their respective optimal
liquidation policies, is introduced

The implications in terms of SIFIs and Sovereigns’ attitude towards risk (and
consequently their moral hazard) are analyzed.
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A.1. The model for a SIFI

Assume that a SIFI produces a payout flow, under the risk neutral measure Q, that is
specified by the following stochastic process

o _ dt + g dz®
> =HU

Therefore, the values of the claims to the entire payout flow (i.e. SIFI’s assets value) 1s

A= EQD: 5e‘”dt} :%
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A.1. The model for a SIFI

Since r and g/ are constants, we can write the stochastic process for the market value
of SIFT’s asset as:

dA
— =y dt+og dz®
A H

In this framework VaR can easily obtained
1 ,
VaR|Aq,T )= Al-ex -=g* [T +N7*q Jo T

Capital requirements may be defined as

CR = Arr{l—exp{(,u —%aij +Nq Jo ﬁﬂ = Ac
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A.1. The model for a SIFI

A SIFI may finance its assets with capital (K) and demand deposits, D (on aggregate
basis modeled as perpetuities paying risk-free rate r which does not consider explicitly
the embedded option):

K(c)=CR = Ac

D(c) = Al1-]

Obviously these are the book value of SIFI’s liabilities. Management maximizes
market values of equity, E.

In this framework any generic claim, F (liability), paying continuously a generic
payoff P must satisfy the following Partial Differential Equation (PDE):

0°F OF

oF 1 +—-rF+P=0
ot

A— += A’g?
H 0A 2 0A?
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A.1. The model for a SIFI

The assumption that a bank finances its investments (with equity and debt) with
perpetual claims implies that:

a_F =0
0t

We can therefore rewrite PDE as an ODE

o 1,

o1 02—— F+P=0

'LAGA 2
its general solution is:
F =aA+bA”

with I

V= 72
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A.1. The model for a SIFI

By imposing appropriate boundary conditions, liabilities fair prices can be easily
obtained. In particular, market value of equity (E) and market value of deposits (B)
are respectively:

E(d)=A- D(c)+[o(c)—/sa(c)1(,%i@j_y

)= D(c)ll—(p@]y]+[ﬁa(c)](,3§c)]y

Where A(c) is the default trigger endogenously determined.
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A.1. The model for a SIFI

()

is the Arrow-Debreu price of default.

In theory capital is not expensive (M&M), unless it dilutes value of public guarantee.
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A.2. SIFI’s moral hazard

A SIFI exploits the market value of this public guarantee by maximizing its value.

Max{ E(c)- K (c]] =
waA-0(E)+[0(0)- A ] ~A-0ll=

va(D(0)- A (c)][%i(c)]_y -

MaxPG(c)

SIFI’s management can maximize this public guarantee (which is an embedded
option) by maximizing the risk (i.e. their moral hazard):

oPG(c)

>0
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A.3. A stochastic model for sovereigns

To simplify the analysis suppose that Europe is populated by two country: a core
country, C, with a strong public finance position and a peripheral country, P, with a
distressed public finance situation.

In these two countries the values of sovereign country’s assets are determined by the

g y y
present value of their future revenues raised from taxing income, assuming a constant
tax rate.

Assuming that in each country the price of tradable corporate stocks are the present
value of future income, the assets of the sovereign countries can be synthetically
replicated by investing in the countries’ stock markets.

The assets are then tradable and markets are complete. In this framework the values of
sovereign country’s assets in C and P are governed, under the risk neutral measure Q,
respectively by:

dV.

C

av,

P

=rdt + o.dz3

=rdt +o,dzd
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A.3. A stochastic model for sovereigns
Each country finances its assets by issuing perpetuities.

Market values of theses sovereign liabilities can be easily obtained

whereA. and A, are the LGD inplicitly priced by the merket oneseign debt issued I/andP,
while \{; andVP are the default triggers on sovereigns’ assetsl fmy the market.
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A.3. A stochastic model for sovereigns

Therefore, in this framework the Arrow-Debreu price of default (i.e. PDs) on C and P
are respectively

To keep the analysis as simple as possible suppose that sovereign debt issued by C and
P is subscribed by a SIFI of country C, and sovereign debts represent the only asset
class in which the bank invests, and it defaults when country P defaults (obviously this
hypothesis which simplifies and clarify the analysis here can be easily relaxed without
changing the results that will be obtained (Mazzoni 2011)).
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A.3. A stochastic model for sovereigns

In this framework SIFI’s assets, A, are:

A=B.+B,=F, 1—/1C£ _ +F,[1-1 i “
C V* P PV*

Cc

As previously explained SIFI may finance its assets with capital and demand deposits,
D (on aggregate basis modeled as perpetuities).

Fair price of deposits should be less that par because of the SIFIs’ embedded default
risk (in this specification of the model intimately related to sovereign risk).

Bank exploits the public guarantee supplied by country C on its deposits, therefore it
maximizes its profits by maximizing the value of this option that is

_or o

Ve ) % V, | %
Hs =Max | D-| F. 1—/1{\/—3} +Fo[1- ) [Vi’j

C
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A.4. Sovereigns’ moral hazard

When country P is distressed and near default country C has two option: i) let country
P defaults and save its SIFI, using tax-payers money, with a cost of H or finance
country P, avoiding its immediate default.

Obviously the financing guarantee of country C to country P will reduce the LGD
priced by the market for country P’ debt and, consequently, it will reduce the default
probability of the SIFI, by reducing, in this way, the value of the public guarantee
supplied to its SIFI.

Country C will prefer to finance country P until the cost of this financing will be more
than offset by the reduction of the implicit guarantee supplied to its domestic financial
system.
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A.5. Main results and conclusions

A simplified formal framework to model and study SIFIs and Sovereigns’ moral hazard
has been derived.

Academics and policy makers need analytical tools to analyze this vicious circle
between sovereigns and SIFIs.

Government bonds and liabilities issued by financials (i.e. SIFIs’ equities and bonds)
are no more considered as two different asset classes. Trading desks now trades cash
and derivatives instruments written on govies and financial as complementary securities
which can be traded simultaneously by trying to exploit arbitrage and relative value
opportunities.
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