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The Greek crisis is a story of nowadays. Officially started in December 2009, when the main rating agencies downgraded the Greek debt as junk-bond, it actually was not such a surprise because the real situation of Greek public finances had been known since a long time, even before the accession into Eurozone. Most of the observers are now tempted to classify Greek behaviour as characterized by moral hazard, arguing that a weak and highly indebted economy as the Greek one would have had even more incentives to keep on running expansionary fiscal policy, once adopted the common currency, relying on the improved financial stability thanks to Euro and implicitly on some bail out as a last resort, if the worst had come. It is definitely hard to disagree with the supporters of moral hazard as one of the main reasons of this crisis, but another fundamental question is about how the other European countries could have closed their eyes from the beginning in front of such scenario.
Supposing that Greece has engaged in moral hazard behaviour, this paper aims to shed light on the following points:

- What of the actual situation is due to imperfections of the whole European Monetary Union as it has been originally devised?

- What is due to Greek moral hazard?

- How does the fact that Greece is a small, peripheral economy matter?

- What can the European monetary authorities do in order to prevent future similar situations?
Review of Relevant Literature

The specific topic of the behaviour of a small economy in a monetary union environment has not been much explored and developed even because the only feasible object of analysis would be the still young European Union. However the relevant literature useful for a better understanding of this paper can be divided according to the sub-topic covered, and the main fields of analysis are: the critiques of the Stability and Growth Pact  and the purposes of reform, the historical and economic analysis of Greece from the years previous its accession to Euro onward, the insurance function of a monetary union and the related incentives provided, the influence of size in political relationships. 
The literature concerning the reform purposes of the SGP has grown especially after 2003, when the SGP failed to work as it should against Germany, and showed its weak points. A pessimistic overview of the SGP function of guarantying the economic stability in EU is proposed by Collignon (2004), who rather than blaming the politicians, considers at the origin of the failure the nature of EU as incomplete federation with the lack of fiscal coordination. Annet, Decressin and Deppler (2005) face the issue from a policy-making perspective, underlying the importance of structural reforms in the fiscal framework aimed to strengthen the economic underpinnings of the SGP and to eliminate politically-motivated deficit biases and other aspects of time-inconsistent fiscal policies. A good prospectus of the Greek situation prior to the accession to Euro and its consequences on the Greek economy is presented by Arghyrou (2006). He points out the evident incompatibility at that time between the domestic requirements of the Greek economy and the single monetary policy and the effect of accession to Euro on its competitiveness and current account balance. The first paper focused on the Greek crisis is the one by Arghyrou (2010) who tries to outline the principal causes of the crisis and to shed light on the implicit EMU/German guarantee of Greek liabilities in case of default. That paper also provides some political hints to EU in order to prevent future crisis, based on an emergency financing system with clear and transparent rules. Bajo-Rubio and Dìazz-Roldàn (2000) analyse the question of the insurance function of fiscal policy in a monetary union from a quantitative perspective and they offer their contribution on the debate about the implementation of an automatic mechanism to cope with country-specific shocks. Beetsma and Jenses (2001) built a model to show that sanctions based on deficit may eliminate the exacerbation of debt accumulation and they also considered the role played by moral hazard in the definition and in the effectiveness of the sanctions provided by SGP. Fourcans and Warin (2007) developed a model in order to check whether the amended SGP could successfully prevent countries from engaging in moral hazard behaviour in a monetary union environment, concluding that it would be the case only if it reduces countries’ incentives to use fiscal policy whenever they suffer from an adverse shock. The feature of the country’s size as a determinant of its behaviour is partially considered in Buti and Pench (2004), where they try to find an empirical support for the argument whereby large countries are able to get around SGP sanctions, but the question is analysed from a political perspective rather than economic. Another attempt to include country’s size as a determinant of EU policymaking comes from Chang (2005) who considers how the European Union weighs in different ways the violation of the SGP rules depending on the size of the transgressor country. 

The current literature covers quite partially the argument of the country’s size as a determinant of moral hazard in a monetary union, but we can expect that it would became a major field of research due to its actuality and its newness.  
The European good intentions
The way that led to the adoption of Euro has been long and not free from difficulties, and characterized by conditions and formal requirements to which every countries had to obey to be admitted in the monetary union. These admission criteria were formalized in the Maastricht Treaty and they concerned with four macroeconomic indicators: inflation rate, exchange rate, long-term interest rate and public debt and deficit. Apparently these conditions were very strict and the Treaty did not allow for exceptions. 
	Inflation rate in the year previous the admission cannot exceed more than 1,5 percentage points with respect to the average of the three members with the lowest inflation rate
	During the two years before the admission the exchange rate must lie in the usual oscillation range

	Long-run interest rate in the year previous the admission cannot exceed more than 2 percentage points with respect to the average of the three members with the lowest long-term interest rate
	Public deficit cannot exceed 3% of GDP and public debt cannot exceed 60% of GDP


The Greek Way of Accession to Euro

A few countries experienced some difficulties to meet the requirements imposed by the Treaty, others allowed themselves to postpone the accession to Euro. In this early stage Greece was already not able to satisfy all the formal requirements, especially the inflation’s one. Given the high volatility of the Greek Drachma and considering that thanks to the elimination of the exchange rate risk, the Greek bonds as well as everything internationally traded would have become more attractive to European countries, Greek government was highly motivated to let Greece meet the Treaty’s requirements as soon as possible. But this hurry made the government concentrate more on numbers than on substantial facts. In the period 1998-2000 some administrative measures were taken to achieve the inflation criterion of the Treaty so that Greece would have managed to join the Euro in 2001. These included prize-freezes on behalf of state owned utilities and the so-called “gentlemen’s agreement” for restrained price increases between Greek authorities and big private firms. Although these measures have effectively allowed Greece to achieve the inflation criterion and then to join Eurozone, all in all it was just an aware illusion. Indeed as inflation convergence was not underpinned by developments in the real side of the economy and was supported just by policies of short-run view, the result was the creation of strong inflationary pressures, that have been released once Greece adopted the common currency. That Greece did not actually achieve the real convergence required is not just an hypothesis. Some estimates go toward the direction that at that time there was a possible incompatibility between the European monetary policy and the domestic requirements of the Greek economy. According to the theory of the optimal currency area, this incompatibility is a strong indicator of lack of synchronism between the Greek and the European business cycle, a further evidence that Greece had not achieved enough convergence prior to the accession to Euro and a relevant reason for which the accession to Euro could have had significant short and medium term costs and negative effects on Greek business cycle. 
Here we come to the first relevant error toward Greece. To have allowed Greece to join Euro underestimating its macroeconomic condition has been ex post irresponsible, especially considering that in some way with a common currency each country can affect the global stability of the union. A respectable monetary union needs a shared organization and a system of rules in order to work and to be maintained on a sustainable growth path. Each member should feel honour-bound to engage rigorous fiscal policy and not to undermine the stability of the union with risky or selfish actions. And even when this happens, eventual sanctions must be firmly applied and they must present the features of credibility and irrevocability. This is the only way to prevent economically weak countries from taking advantages from the single currency area. Probably the way that Greece ( and others countries with a high debt or just an ephemeral convergence ) has been admitted to Euro has mitigated the perceived firmness of UE. Greece was not adequately prepared to join Euro, and the other members have simply ignored it, underestimating the effect that a small economy could have had on Europe.
A Question of Incentives
Anyway Greece has been able to join the Eurozone and to physically adopt the common currency from January 2002. Maybe the European authorities were too optimistic about a delayed but certain convergence, maybe they did not pay enough attention to future development of the Greek financial situation, the fact remains that almost nobody realized which risks were entailed. 

Some years before the entry into force of Euro, in 1997 the members of European Union stipulated the Stability and Growth Pact (SGP), aiming at maintaining a rigorous fiscal policy after the Euro. The SGP provides some standard rules which the public finances should be in accord with, concerning the deficit/GDP ratio and the debt/GDP ratio, allowing respectively for a maximum value of 3 and 60 percent (these were the same conditions regarding the accession to Euro). The aim of the SGP was clear: since the EU has not a central government there is need for convergence toward certain standards in terms of fiscal policy and public finances, due to prevent both the inconsistency of the monetary policy of the ECB and that the behaviour of a single country could jeopardize the whole union. From this point of view the SGP acquires a fundamental importance, as it is the document that regulates the infraction procedure against countries that exceed the standard parameters. As stated in the previous section regarding the Maastricht treaty, in order to be effective and respected, the SGP must present clear and shared procedures against infractions and apply them when required.
How the Excessive Deficit Procedure Works
According to the SGP, as a country presents a deficit greater than 3 percent of GDP the excessive deficit procedure (EDP) is triggered. What does it mean in practice? The Economic and Financial Affairs Council (ECOFIN) should decide whether an excessive deficit exists within three months of the reporting date, and if this is the case it gives an early warning that consists in four months to take an effective action and a deadline for the elimination of the excessive deficit. After the four months the ECOFIN checks whether the measures are in progress and are going to achieve the aim. If not, the ECOFIN will allow one more month to take specific actions to reduce the deficit and will ask to submit regular reports to monitor efforts under enhanced fiscal surveillance. After that stage, if the country is not reacting yet, sanctions will be imposed. This means a non-interest deposit equal to 0,2 percent of GDP ( fixed part ) plus one tenth of the difference between the deficit and the 3 percent, in percent of GDP ( variable part ). After two years, if deficit has not been corrected, the deposit is converted into a fine, otherwise the ECOFIN will return the deposit to the country. 


Briefly: The German Precedent
Of course the more the SGP acts firmly regardless of the transgressor, the more other countries will rely on the pact and will be discouraged from engaging in moral hazard behaviour. Concerning that point the EU made some mistakes that undermined its credibility. 
Since the Maastricht Treaty, then with the SGP,  the German government had always been in favour of a clear set of political and economic rules as well as a rigorous punitive framework for transgressor countries. The good reason behind this lies in the fact that theoretically Germany had only to lose by the relinquishment of D-Mark in favour of Euro in terms of economic stability. It is hard to say that Germany was wrong considering the remarkably stability of its currency and the strength of its economy in general. Furthermore during the actual Greek crisis Germany and its Chancellor Mrs. Merkel have played a key role being now the most generous lender among European countries even if it is worth to be said that at the beginning of the crisis Germany was quite sceptical about a European rescue-plan in favour of Greece. This paper does not aim at debating in favour or not of German attitude toward Greece. But when Germany claimed the rigid application of the SGP principles ( that do not allow for a bail-out between members) it should remember the exception made just for Germany ( and France ) in 2002, and consider whether it could have had indirectly and partially any implication in the Greek crisis.

In 2002 German deficit overshot the ceiling of 3%, therefore according to the SGP in January 2003 the ECOFIN formally recognised the breach and gave an official recommendation to Germany to determine the measures to be taken in order to correct that deficit by the end of May 2003, allowing then a year for the effective correction of the excessive deficit position. By the end of 2003 the German finance minister announced that the deficit was about 3,5% of GDP, thus Germany would have been prevented from reaching the 3% target within the deadline. As we said before, the EDP should have been triggered in this case, thus Germany asked for a non-remunerated deposit equal to 0,2% of GDP that it would have turned into a fine if the deficit had not been reduced. What actually happened was that ECOFIN allowed one more year to reach the 3%, then by 2005, but even before that new deadline, in December 2004 the commission lifted the EDP, suspending de facto the excessive deficit procedure.


A Loss of Credibility

The attempt to understand whether at least part of the actual Greek behaviour can have reference to some past facts related to EU has led to quite satisfactory evidences. Indeed we should acknowledge ( and EU and ECOFIN as well ) that the so acclaimed principles in defence of economic stability and the sanctions against transgressors did not always work as they should. It is a matter of fact that any law has to allow for a certain degree of flexibility and be ready to consider exceptions, but a lawmaker should be aware of the trade-off between flexibility and credibility. Moreover two aggravations occur in this case. 
The first one is related to the context, that is a union of countries. From a game theory perspective, if the sanctions are supposed to be applied according to the rules regardless of the country’s reputation and political weight then no one has incentives to deviate from a rigorous fiscal policy. But when in one or more circumstances the supranational authority tolerates behaviours against the rules then countries can feel allowed to engage in the same behaviour. 
The second one directly involves the countries that although present an excessive deficit are not punished. Since each country has a different reputation in terms of fiscal rigour and public expenditure level, the deviation of one of them will affect the others’ behaviour in different way depending on which one deviates. If a country recognised as economically strong and stable that has all along insisted upon clear regulations and infraction procedures is the one that not only does not abide the rules but also remains unpunished, it would not be surprising that countries not so virtuous pay less attention to the rules. As example, Germany and Greece fit well. 
A Moral Hazard Problem?
Europe is not an Optimum Currency Area
Greece is part of the European Monetary Union, so that from 2002 the national currency has been replaced by Euro. What does this mean in terms of budgetary policy and control over debt? The answer may be not so straight and needs to be considered from some prior steps. 
First of all, I would like to look over the conditions and the rules that should be in force in an optimal monetary union and compare these with the Europe’s case. Mundell (1961) presents some binding conditions on which a group of countries may decide to form a common currency area able to give benefits to its members. 
· Member countries should experience the same shocks. That is because same shocks lead to same monetary policy in response to them.
· Otherwise, if countries have different shocks, they should have a high factor mobility. 
At first glance both conditions, albeit with some limits and exceptions,  hold in the United States of America, for instance, as it has been recognized by several economists. But what about Europe? 
It looks quite evident that we are far from being an optimal currency area, though formally we are. Concerning the first condition, it is well-known that European countries have historically been hit by rather different shocks in different periods, result of different political and economic paths and backgrounds. And also the second condition does not hold so strongly, indeed especially the labour mobility is not very developed, and if a country suffers from an adverse shock that increases the unemployment rate, it is unlikely to see most of the people moving to other countries with higher labour demand. Thus, it is not a great discovery that in Europe the basic theoretical requirements lack to set up an optimal common currency area. 
This assumption together with the previous argument about the credibility of EU plays an important role on the conclusions that we can draw about Greek behaviour.
A monetary union can be considered as a sort of insurance, in which each member consents to shift the control over its currency ( monetary policy ) to a supranational entity in exchange for an improved monetary stability. A common currency is also a source of costs, and the most relevant is certainly the loss of ability to conduct a national monetary policy and the loss of control over own debt’s value. In the past when a country faced an economic shock that led to a deterioration of the debt/GDP ratio, the most common practice was to cut the price of the currency ( devaluation ) so that it became more attractive for foreign partner and the exportations gained helped. Now this is not possible for obvious reasons anymore. 
With regard to Greece we should consider some elements at the ground of its hypothetical moral hazard. 
As discussed above:
· Greece faced more difficulties than other countries at the time of the accession to Euro, and has been able to meet the debt and deficit requirements thanks to fiscal expedients of temporary nature rather then structural
· In its first years of life the SGP has not worked as it should have, failing to apply sanctions to countries breaching the fiscal rules, and this led to a loss of credibility of SGP and EU
And some hints for further analysis:
· Since Greece is a small economy and thus it is not supposed to have wide influence on the whole Europe, the incentive to monitor over its finances is low
· Even if Greece was running into fiscal difficulties, the government relied on the possibility to be bailed out by other countries, although forbidden by the Maastricht Treaty
· From a political perspective, it is widely recognised that a government increases the public expenditure when it considers very unlikely to be re-elected
It is hard to say which of these reasons weigh more on Greek crisis, but all of these in different time have played an important role to make Greek situation a vicious circle. We already talked about the first two points, so now we turn the attention to the following two, while we will not focus so much on the political perspective that has already been object of several researches ( Roubini and Sachs, 1988 ; Tabellini and Alesina, 1988 ; Persson and Svensson, 1989 )
The Model

Drawing from the Greek events it is easy to set up a multi-periods model in a finite time horizon that helps to generalize the findings and understand the dynamics behind a moral hazard behaviour. The two players are a country (C) and the supranational authority of the monetary union (EU). The model relies on some basic assumptions:

· Information asymmetry. The country owns more information about its deficit/GDP ratio and the total exposure of foreign banks in the domestic debt.

· The deficit/GDP ratio starts from 3% and grows at a constant rate “g” every year.

· EU puts a certain amount of effort (cost) in monitoring activity over each country of the union and this is proportional to the country’s size, defined as the share of total EU GDP.

· Markets are able to realize the financial distress of a country thanks to collateral effects related to the high deficit. This “help” increases with the deficit and mitigates the total effort required by EU. 

· A country may decide to report its deficit aware of the fact that this will lead to a cost in terms of reputation and debt’s rating. This cost is increasing with the size of the country. 

· A country may decide not to report the true deficit and decide to incur some costs to hide that deficit. These costs are increasing with the deficit.
· When a country does not report the true deficit it creates a potential risk of contagion against other members of the union. This risk is an invisible cost until its realization and it is increasing with the total exposure of foreign banks in country’s debt.
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Legend

T=Tell the deficit
NT=Misreport the deficit
     F=Regular fine         NF=Small fine          D=Discover the deficit
ND=Deficit hidden               B=Bailout
               NB=No Bailout

	Symbol
	Meaning
	Composition
	Trend


	d
	Deficit/GDP
	Deficit/GDP
	Increasing at “g” rate

	σ
	Country’s size
	Country’s GDP/EU GDP
	Constant

	ε
	Foreign banks exposure in domestic debt
	Debt owned by foreign banks/Total debt
	Constant

	r
	Proxy of  country’s costs if debt is declared
	σd
	Increasing

	q
	Proxy of EU’s costs due to the debt declared by a country
	σr
	Increasing

	h
	Proxy of necessary effort to hide the debt
	d 1/2
	Increasing by decreasing rate

	P(x)
	Debt crisis probability 
	
	Increasing 

	m
	Proxy of the help provided by markets to caught the deficit thanks to its collateral effects
	εd
	Increasing

	k
	Monitor effort put by EU for a country
	σ(Budget
)
	Constant

	K
	Monitor effort by EU corrected for the market contribution
	k(1-m)
	Decreasing

	A
	Cost of collapse for the country
	Proxy, highly negative
	Constant

	W
	Implicit benefit when the collapse is avoided
	Proxy, highly positive
	Constant

	C
	Cost of collapse for EU
	Proxy, highly negative
	Constant

	!...
	Threshold
	
	


Payoff: ( Country, EU )
Payoffs Analysis
At t=1 player C decides whether to report its debt or not. If the answer is positive, C incurs some costs of reputation as well as a change is its debt rating provided by rating agencies. These costs are represented by the proxy “r” defined as r= (country’s size)( Deficit/GDP)
. The reputation cost is positively affected by the weight of the country and the rating by the deficit level. At this stage of the game the payoff for EU is simply the proportion of “r” with respect to that country’s size, we can define it as q= r(country’s size). 

EU must decide whether to apply the EDP and to compute a fine “F” to the country or to allow for some exceptions and either suspend the procedure or compute a lower fine f<F. According to the SGP the fine is made up by a fixed part plus a variable part depending on the seriousness of the deficit. Formally: F= 0,2%GDP + 0,1(Deficit/GDP – 3)%GDP, while we can think about “f” just as a proportion of F. Whether EU apply or not the full fine, this is the end of the game, then the payoff for [T, F] is (–r –F ; –q +F)
If conversely the country chooses to hide the deficit, it needs to incur costs to do it ( inclusive of the risk of being caught and the related reputation costs )  , that are increasing with the deficit amount by a decreasing rate, since when the deficit level is already so high, the country does not care so much if it grows again. We can think to this cost as a proxy h=(Deficit/GDP)1/2.
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The graph
 shows how the deficit/GDP ratio affects “r” and “h”. As we can see for lower deficit amount the cost required to hide the deficit is higher than the one attributable to the loss of reputation and rating downgrading when the deficit is reported, then the country chooses to report it. After a certain point it becomes more convenient to hide the debt, perhaps hoping for some rescue when the deficit will be detected.
As we can see from the graph above, the behaviour of a country at t=1 depends on the current deficit/GDP ratio. If this is larger than the one associated with the intersection between the two lines a country has incentives to misreport it rather than incur the EDP that would provide a high fine. The intuition for this result is the following: for a very low deficit level, it is not worth to risk for the country to incur some reputation cost, then it is more convenient to report the deficit and pay the fine ( that is related with the deficit, then low deficit, low fine ). It will be clear later on that since there is a critic level of deficit for which the EU would not compute any fine but rather rescue the country, a profligate country may intentionally decide to do everything possible to hide its deficit in order to reach that critic level and then take advantage from the bail-out. 
At this node the joint ( but autonomous ) action of EU and markets may anyway discover the deficit in the following way. EU incurs monitoring activity over all the union’s members, and given the finite budget for this activity, EU will decide to spend more on countries considered fundamental for the whole European economy. Then we assume that the proportion of total budget for monitoring activities allocated for each country is equal to their contribution in European total GDP, then k= (Budget)(Country’s size). Furthermore as we saw before, this is not the only factor affecting the detection of the true debt, since also the markets play a key role in this situation. Informed investors, investment banks, institutional investors and everything included in the notion of market has the capability to realize the financial troubles of a country thanks to some collateral effects occurring as the deficit keeps on increasing. Given that markets act on the basis of the current available information set and the expectation for the future, and considering that markets respond quite immediately to any new information and this is observable by anyone, EU included, this fact plays as a sort of alleviation in the total effort put by EU to detect the true debt. We can approximate this reduction with a percentage “m”, then the total effort put by EU becomes K=k(1-m), where m=(Debt owned by foreign banks)(Deficit/GDP)
. The “help” coming from the markets is more and more effective via two channels: the collateral effects one, since they are more likely to occur when the deficit is quite high while the other one is correlated with the percentage of domestic debt in foreign hands, because of the high incentives on behalf of these foreign investors to find information and monitor the country’s economy when their exposure becomes relevant. Then the EU’ payoff when it is able to discover the debt consists in a fine augmented by a “penalty rate” i, minus the monitoring effort, corrected for the help coming from the market and weighted for the debt crisis probability of the country that would make the fine impossible to be paid, then [1-P(x)][F(1+i)] – k(1-m) (the nature of “x” will be explained in a while). When the efforts put on hiding the deficit are higher than the ones put by EU and markets, the deficit is successfully hidden, otherwise EU and markets catch it. Concerning “h” we saw that it is increasing with the debt by a decreasing rate while with regard to “K” we need a further step. Even if not coordinated, the efforts of EU and markets go in the same direction and their results are similar, then to compute the total effort jointly put to monitor over a country ( and not the payoff for EU as before ) we simply sum the two contributions, that are the monitoring activity of EU (k) plus the percentage of market’s activity useful for EU (mk). Then the condition for the deficit to remain hidden is h>k(1+m). This condition is easily satisfied when “k” and “m” are low, then when the country is small and presents a low exposure of foreign banks in its market. On the other hand, the more the deficit grows the more it is harder for the country to hide it, while it becomes more recognizable from EU since “m” increases steadily and the costs required to hidden the debt (“h”) became unsustainable. Thus the probability to be caught increases with the deficit/GDP ratio.

The last possibility that we need to analyze concerns with the situation where both EU and markets are not able to catch the misreport about deficit. At this step two scenarios may occur:

1) With probability 1-P(x) a debt crisis does not occur, and the game restarts from the first node at the next period, with the deficit augmented by (1+g);
2) With probability P(x) a debt crisis occurs and the country faces the default risk, while EU may suffer from all the consequences of that situation, like a debt contagion across weak economies or a collapse of the European bank system. P(x) is positively affected by the deficit’s growth rate “g”, then P(x) increases every year that the deficit is successfully hidden till the point where its value approaches to 1. Also the speed at which P(x) reaches 1 ( and then the number of rounds played before the country that chooses to hide the debt lets the crisis starts ),  depends on “g”. When the debt crisis occurs, the country loses most of its decision-making power. Moreover most of the information asymmetry between the country and EU is reduced, in particular EU is now able to realize the true deficit level and to estimate the potential damages to the whole union due to the share of domestic debt owned by foreign banks (unknown before). From this share depends the next action to be taken by EU.

We assume that a threshold exists above which the exposure on behalf of foreign investors into a country that defaults would cause a bank system collapse and a debt contagion like a domino effect on the weakest countries and may finally jeopardize seriously the stability of the whole union. Since now the EU does not suffer from lack of information on the defaulting country anymore, this contagion risk is computable. Then if the exposure of foreign banks is above the critic level, EU will opt for a rescue of the country, bearing the debt and acting as a sort of guarantor toward exposed banks and countries. Otherwise, if the exposure is not enough high to threaten the union, EU would find more convenient not to intervene, letting the country relinquish Euro and taking advantage from the exit of a high indebted country. The payoffs for this part of the game are rather symbolic and intuitive. If ε>ε! and EU decides to play B (Bailout), it would incur the related bailout cost, that is a certain percentage of the country’s deficit taken on. In spite of that cost the whole EU gains a considerable positive outcome in terms of stability and possibility to carry on the monetary union. Formally, y%Def + W
. From the country’s perspective the bailout gives a considerable cost in terms of reputation that we can approximate with –R, together with the ( positive ) amount of the rescue plan, y%Def.  When EU decides not to save the profligate country, the worst scenario occurs: the country collapses and it is unable to repay all its debt, ( symbolic extremely negative payoff, -A) consequently the monetary union is subject to the debt contagion and the coming, one after the other, of bankruptcies of banks exposed in risky countries ( symbolic extremely negative payoff, -C ). When ε<ε! there are the same set of possible action for EU, but now the payoffs are slightly different. In case of bailout the country’s payoff is the same as in the previous case, then +y%Def-R, while regarding EU it disappears the term +W, since there is no risk for a collapse of the whole banking system, then just –y%Def. Also in case of no-bailout the payoff for the country remains the same, -A, and there would be the concrete possibility of a relinquishment of Euro in order to allow the country to act a monetary policy consistent with its necessities. The payoff for EU at this stage is not clearly computable, but we can reasonably think of an at least non negative payoff deriving from the exit from union of a risky country ( 0+ ).
Solving the Game: Greece
We are now ready to find the equilibrium of the game given the payoffs discussed in the previous section. Since there are some constant factors like the size and the bank exposure, we need to specify for which kind of country we are going to find the equilibrium. Taking Greece as experimental country we deal with a very small country ( σ=2% )
 according to our definition of country’s size and with a significant presence of foreign banks among the owners of its debt.
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The picture shows the banks’ exposure to the debt of some risky country. As we can see from the Greek case, it is not necessary an extremely high foreign banks’ exposure to lead the EU to opt for the bail-out solution.

Source: Bank for International Settlements
A little reminder of the environment of the game:

- The country exactly knows the value of ε and d, and has a good approximation of P(x),  while the EU may lack of these information, and it is just aware of the existence of P(x) but ignores its value.

- The country may estimate m on the basis of its debt and its size, then could approximately knows when K is approaching h.

- ε>ε! and only the country knows it.

Given that the deficit grows year after year and it already started from a quite high level ( as in the Greek case ) we can immediately consider the case where P(x) approaches the value of 1, then a debt crisis occurs in the country. 
We start from the last stage of the game with the backward induction (remember the assumption ε>ε!).
EU considers the alternative between B and NB, and given that –C  (the cost of a contagion through Europe and the potential bank-system crisis) is always lower than –y%Def+W, EU plays B. In the left side of the game EU plays F, because the related payoff (-q+F) is always higher then the one associated with NF (-q+f). Then from the country’s point of view, the choice between T and NT would lead respectively to –r-F or y%Def-R. Since the first term of the latter payoff is positive, we only need to compare the reputation cost of being bailed out by EU (-R) with the effective cost of a fine computed by EU (-F) and the related reputation cost (-r). There are some reasons that lead a small country choose NT. Obviously “R” is larger than “r”, but in a monetary union context small peripheral countries care less about reputation than their bigger counterparts. Drawing from the reality we can think that Germany is more careful about its reputation than Greece. With respect to the fine it is clear that it would weigh much more on a small economy than on a big one. Thus both the small value of “R” and the large one of “F” make a small country lean for NT, that is misreporting the deficit and putting big effort in hiding the debt to avoid that “K” would be higher than “h”.
Equilibrium 1.
Small country, high deficit, high exposure of foreign banks in its domestic debt.
The optimal choice for the country is to play NT, the combined effort of the country to hide the debt and the low effort put by EU in monitor activity does not lead EU detect the deficit. When the deficit reaches the critical level at which it is able to start a crisis for all the monetary union, EU plays B to save the country and, even more important, the whole union. 
In order to check whether the size of the country matters in the outcome of that model we need to solve the same game for a larger economy, ceteris paribus.
Again using the backward induction we find that for EU the optimal choice is to play B to avoid the collapse and save the union and to play F instead of NF. Unlike the small country case, now both “k” and “m” are larger, then the potential cost needed to hide the debt would be considerably higher. Moreover even if “R” is already larger than “r” by definition, the differential between those two values is absolutely wider with respect to the small country case. That is, when a leading economy is caught hiding his deficit and then bailed out, its loss of reputation and all the costs involved ( less investments, less reliability ) are extremely high with respect both to the same costs in the small country case and also to the reputation cost due to a fine computed by EU to the big country. This implies that the big country plays T and chooses to pay the fine and to incur the related reputation cost rather than engaging a moral hazard behaviour and putting a great effort in hiding the debt and, after the bail out, suffering the consequences for the loss of reputation.

Equilibrium 2.

Big country,  high deficit, high exposure of foreign banks in its domestic debt.
The optimal choice for the country is to play T and then pay the fine, since this leads to a higher payoff rather than hide the deficit and incur reputation costs.



Briefly: How the bailout works


When a government is known to be in fiscal trouble, rating agencies are likely to downgrade its debt and then investors fearing suspension on payment sell bonds, causing a steep fall in their price. Since banks from all Europe hold these bonds, their capital becomes impaired and there may occur repercussion on bond market of other European countries thought to be in a similar situation of the insolvent one. As the whole bank system is threatened, to prevent a collapse the ECB should buy the bonds of the country in trouble, acting as a warrantor of these bonds. 


Now that the influence of the country’s size on the incentive to engage in moral hazard behaviour is clear we can ask whether the same behaviour may be driven by the initial deficit level. This involves the analysis of P(x) and the deficit trend.
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The graph below gives an intuition for the determination of the equilibrium of the game depending on the amount of deficit. On the vertical axis is represented the level of payoffs for the country, while on the horizontal one there is the size of deficit and of P(x) that we know being positively correlated with the deficit. 
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Point T stands for the maximum payoff obtainable playing T, while point B represents the payoff of the bailout. Obviously T>B, then regardless any other consideration a country in the long run would always take advantage from reporting its debt rather than hiding it. Starting from T, when the deficit increases, the fine computed by EU grows, lowering the payoff from playing T. The downward trend of that payoff continues up to a certain point where, due to the deficit quite high, the crisis risk begins to matter, and as we know from the model this alleviates the expected payoff of (NT, D) thanks to the increasing default possibility
. This possibility keeps on growing with the deficit, until the debt crisis probability reaches the critic threshold and the bailout is executed by EU. Remembering that a country knows its deficit as well as its “ε”, we consider now the case of a country starting from point A. At this point the country considers advantageous to play T rather then hiding the debt,  because it leads to a higher payoff (quite small deficit, quite small fine). Conversely a country starting from point J finds the way to P(x)=1 ( then to the bailout ) quite “short”, and would not have any immediate advantage from playing T, then it has incentives to put effort on hiding its debt and to make P(x) reach the critic threshold where a crisis occurs and EU operates the bailout.
Then concerning the optimal behaviour given the initial deficit level we see that  two possible equilibria exist. If this level is high enough to offset the expected payoff of a fine due to the increasing default probability, the country will aim at reaching the bailout stage. If the debt it is not so high and it would be too risky to hide it because of the almost certain fine of (NT, D ) (augmented by the “penalty rate” i ), the country prefers the certain amount of fine (F) and then will report the true debt.
An effective way to prevent this moral hazard behaviour is to forbid credibly  a bailout, provision that by the way is included in the SGP. If the only possibility when a crisis occurs would be the exit from Eurozone ( characterized by an extremely negative payoff for the country ) things may change. In that case the primary interest of the country is to keep P(x) as low as possible. Since the only component of P(x) that can be directly affected by the country is the deficit level, a credible elimination of the bailout possibility leads to a more responsible and austere management of the public finances by the country, or at least it would provide an incentive to report the deficit rather than hide it.

To conclude, the main reasons that make moral hazard in a monetary union more likely for a small country are the following:

· the supranational entity puts more effort in monitoring large countries;

· the country itself knows that the union stability will always be the priority for the supranational entity;
· small countries do not mind about reputation costs;
· the cost of a bailout of a national banking system would be borne by the whole monetary union and not just by the profligate country.
The Market Channel
There is another question that needs to be answered, that is: to what extent may the markets be able to discover the financial difficulties of a country when EU did not manage it? In that case the likelihood of a financial crisis and a domino effect among other countries would be equally likely as it was the EU to shed light on the debt. How could markets do this? A significant signal of the trust put on sovereign debt from investors is represented by the interest rate related to government bonds. As usual, an exceptional jump in these interest rates means little reliability of the debt itself. Another channel through which investors may be led to suspect something wrong with the public finances of a country is represented by some unexpected and serious events related with the economy of that country, and these are likely to be collateral effect of a high debt. If the two assumptions above hold, it would seem quite easy for the market to realize with some advance any serious ( in terms of public finances and potential contagion ) threat due to the behaviour of a profligate country. Furthermore in support of this hypothesis one can argue that both the signals, the jump in interest rate and collateral effects, are exogenous for the countries, so that they cannot affect them. Yet on the other hand this is not so obvious. If we handle with a government used to misreport the state of its finances, and if we take into account the physiological delay with which the markets significantly respond to their available information set and the role of the expectations, we can conclude that the behaviour of the government is once again fundamental, and a “lying” government is able to hide its financial situation to the market at least until it is on the brink of bankrupt. There is another aspect playing against the market to realize a high debt in a certain country. The most standard way to compare debt reliability across countries is the rating provided by specialized agencies. The rating agencies classify the debt of each country according to its solidity, and since these agencies are supposed to have a privileged information set, their ratings appear credible. Thus most of the less informed investors change their preferences just according to these ratings rather than to some signals directly coming from a country. In the Greek case the agencies moved down their rating only after the public admission of the financial trouble by the new prime Minister, and only at that point markets reacted. Then the conclusion is that a country can somehow affect with its lies the results achievable by the markets, leading the country to make use of this option to keep its real debt hidden.
Political Vs Economic Moral Hazard

Now we can consider a variant of the model, that is the possibility that at a certain point of the game the current government is not re-elected and a new one of an opposite political party reaches the power. How does this change the game framework?

Obviously the reputational constrains and everything related with the reasons that led to keep on hiding the deficit do not hold with the new government anymore. Conversely the new one once realized the financial situation is somehow encouraged to report everything to EU, given that it has not been responsible for that situation. The issue of the incentives for a government to run expansionary fiscal policy during its last year of power has been already explored by several papers. They are all in agreement with the conclusion that given a low probability of re-election a government tries to push up the debt’s level in order to compel the new government to restrain the public expenditure or to increase the taxation level ( Persson and Svensson, 1989; Tabellini and Alesina, 1990 ). In the context of a monetary union we observe the same behaviour induced by slightly different premises. Indeed from a strictly political point of view the reason for which a government raises public expenditure just before pre-electoral period is both to please potential electors and to eventually put the next government on the spot. With a common currency the incentives are even more while the risks appear to be lower. The re-election matter is now not so significant as well as the period of excessive public expenditure. As embedded in the structure ( and in the credibility ) of SGP and due to some historical events a country has some incentives to run risky policies relying on the insurance function of the union. 
We consider a change in the government, where the former one has ran an high deficit during its mandate, hiding it from EU, escaping sanctions and behaving as a financially healthy country.  According to the model the value of P(x) is still unable to start certainly a debt crisis, then it would be further possible to keep on hiding the debt and relying on the bailout also for the new government at least for one more period. But this new goverment does not have any incentive to do this, and it would rather declares its debt due to the reasons explained above. We can therefore conclude that a regular change in government may prevent the reaching of the condition  for which the country default and EU needs to bail it out. 
The Different Perspective of a Small Country
Among the international trade theories there is a statement saying that a small country is unable to affect the international price of a certain good due to its low impact on international demand and supply. It is not quite so referring to a monetary union but a similar assumption could have played a key role in the EU’s propensity to monitor. Greece counts for less than 3% of total EU GDP, has a lower openness to international trade than its bigger counterparts and may be penalized from its remote geographical location. EU’s fault have been to underestimate the profligate fiscal policy of Greece in itself and even more it did not take sufficiently into account the total foreign exposure to the Greek debt. 

The “small country assumption” when it is possible to buy and sell national debt of any country is less likely to hold, and the mechanism is quite easy. Germany and France, for instance,  when they were promoting a rescue of Greece in the name of Euro stability had actually some more pressing interests behind their intention. German and French banks were exposed for more than € 119 billion in Greek debt ( government bonds, corporate debt )  and € 900 billion in debt of other at-risk countries like Spain, Portugal and Ireland. When the major rating agencies downgraded the Greek debt, the subsequent selling of bond by investors has worsen the capital account of those banks, even if reliable data on the true exposition are not easily disclosed. The fear was that in case panic spreads through investors, the same thing could have happened in some other countries
. Ex-post we can thus say that EU should have considered the potential risk of a contagion coming from Greece regardless of its low weight in EU economy. 

From Greek perspective, the contagion risk may have been a prominent issue on the way to moral hazard. Its own probability of default was much better known by Greek authorities rather than foreign investors as well as the degree to which foreign debt holders would have their account worsen off, and this was a sufficient reason to rely on an international rescue plan as a last resort.
An hypothetical cost-benefit analysis focused on the relinquishment of the own currency in favour of Euro would have not led all the countries to the same conclusion. What makes the difference? A monetary union gives benefits in terms of currency stability first of all, then theoretically should also have a positive impact on price stability and inflation rate. Countries with high volatile currency suffer from exchange-rate risk, and this can be a major impediment to international trade, attractiveness of sovereign debt and more in general sense to economic integration and openness. These features occur more often in small, not particularly high developed economies, penalized from a peripheral position and weak government. The Greek economy during the ’90 was facing that circumstance, aggravated by an relatively inflexible labour market. Aware of this and relying upon the possibility to join the Eurozone already from the first phase, the Greek government started a series of time-inconsistent policies and economical measures just to reduce and keep stable the inflation rate before the deadline set by EU, and sent manipulate reports to result in compliance with the parameters of debt and deficit
. 
On the other hand, why thus large and economically strong countries should take part in a monetary union? The reason seems to be more political than economic. It would be otherwise difficult to explain how Germany could leave its remarkably stable D-Mark in favour of a new currency that could potentially be affected from the risky economic situation of some weak country. The lack of a real political union in Europe has led the big European countries ( especially Germany and France ) to form a sort of alliance that seems to make decisions on behalf of the rest of the Eurozone countries. Then the reasons behind the accession to Euro or more in general to a monetary union without political union are not comparable between big and advanced economies and weaker ones. In some way both categories have simply acted on the basis of own specific goal, but this argument is beyond the scope of this paper.
What should EU do to Prevent Similar Situations?
The effect of the Greek crisis on the Euro stability is not totally clear yet and the risk of a contagion toward other European countries like Spain, Portugal, Italy is still a possible scenario. At the end of this event it will be the suitable time for policy makers to agree on a new, strengthened system of rules that prevents another collapse of a EMU country and especially that avoids that the bad financial situation of someone could infect other countries and undermine the Euro stability. This is even more important considering that there are many countries of the eastern Europe putting pressure on EU in order to adopt Euro. If the Eurozone is going to be extended to those countries it will become even more an heterogeneous monetary union in terms of fiscal policies, soundness of public finances and capability to maintain a stable inflation rate. The Greek experience may at least offer a good starting point for European policy makers to work on the weaker features of the actual system. 
The main areas that should be revised concern with the compliance with the standard entry requirements of new members and a reliable procedure to be applied against transgressors, as well as a major transparency in economic data from member countries.
A Real Convergence
An effective way to keep the Euro stable and avoid that new members of the Eurozone affect that stability can be implemented from the very beginning of the accession procedure. Actually there is no need for a drastic reform of the procedure but it would be enough to apply the current rules closely. The haste that characterized the Greek accession to Euro and its consequences are a warning both for any EU newcomer and for EU itself. As we said in the first section EU requires a convergence in long-term interest rate and inflation rate to allow a country to be part of the monetary union. The issue of the verification by EU of the data provided by the countries is one of the most relevant problem. Indeed at the moment the European statistical agency, EUROSTAT, does not have enough power to check the accuracy of the reports. It is hard to disagree with the argument that a deeper analysis of Greek facts and statistics prior to the decision over its accession to Euro would have not led to the actual threats for the common currency. Yet not all the governments seem to think in this way, and in some case the fear to lose some control over the national statistical agency may prevail. This attitude is much evident for bigger countries, that claim that problems have only been unearthed in smaller states, as Greece and Portugal
. A solution could be to allow EUROSTAT to check directly and without the intermediation of the national statistical agencies the public account of a country at least at the time prior the decision about its accession to Euro. In this case the independency of a national statistical agency is not undermined because after the accession it will be the main responsible for economic reports from the country to EU. At the same time the probability to let enter a country that did not reach a real convergence in the European parameters is extremely low due to the direct check by EUROSTAT.
More Discretion, More Intransigency 
The Stability and Growth Pact is the reference point both for the valuation of public finances (3% and 60% rule) and the implementation of excessive deficit procedure. It has been often criticized for its rigidity and its too tight conception of “exceptional circumstances”. The reform of 2005 allows more flexibility in some aspects, here below the more relevant are listed
:
- the medium-term objectives are differentiated on the basis of the specific country, taking into account its peculiar economic characteristics like the debt/GDP ratio and the potential growth;
- any negative growth rate can be considered exceptional in order to avoid the EDP.
Of course a reform of the SGP had to be taken, given its inefficiency and insufficient credibility but we should wonder if the reform has been satisfactory and made toward the right direction. Differentiating the MTOs (Medium-term Objective) in itself is something useful to help each country to follow a proper economic path without the pressure of a rigid fulfilment of the SGP standards in the immediate future. On the other hand it is a sort of late remedy for a previous error. Indeed it can be argued that if the EU judges a country eligible for the accession to Euro it should mean that it has already fulfilled all the convergence requirements stated in the SGP, and if it is true then all the countries must be able to reach the same objectives given that they are supposed to start from the same point. In that case there would be no need for differentiated MTOs. Regardless of this objection the new conception of the MTOs is positive when unexpected and asymmetrical shocks occur.
But the most important test for the reformed SGP has yet to come, and it will consist in the implementation of EDP. Now that the “exceptional circumstances”  have been extended and the original rules relaxed so that the compliance with them is easier, EU and ECOFIN do not have more excuses to treat different members in different ways. The mentioned trade-off between flexibility and credibility has been amended toward the first term, but this is not necessarily a wrong move if allows EU to act more firmly.
Conclusions

In this paper I presented the case of the Greek crisis started in December 2009. Greece had been running high public deficit during the 2000’s and intentionally failed to report the right amount of debt to European authorities. There was no possibility to devaluate the currency to escape the crisis since Greece is part of Eurozone from 2002, and for this reason its behaviour affected also the other members of EU. A monetary union may act as an insurance against economic instability and currency volatility, then a behaviour that involves high risks once the insurance contract has been stipulated has reference to moral hazard. The aim of the paper was to consider the moral hazard behaviour engaged by Greece from different points of views.
In the first part I showed the starting conditions that made attractive to Greece a moral hazard behaviour. In this stage it is mostly a EU’s fault, since the European authorities allowed Greece to join the Eurozone although no real convergence according to the Maastricht’s parameters had been achieved. This and some hesitations in the rigid application of the Stability and Growth Pact have contributed to undermine the credibility of EU, leaving more space for moral hazard.
In the second part of the paper I developed a simple model to show the conditions that make a country choose to hide its debt, and I found these conditions based on the country’s size and on the starting deficit level.
The third part deals with the incentives that a small country has in order to take part in a monetary union at first, and to engage in moral hazard behaviour then. This part outlines the major economic benefits that can arise from a monetary union for a small country rather than a big one.
 In the last part I tried to figure out what EU could do in order to prevent this situation to happen again in the future. A key point concerns with the entry conditions in the Eurozone. On the eve of a wide enlargement of the common currency area toward Eastern countries, EU must require a real convergence of those countries and must be firm regarding those standards. The direction of some recent reforms of SGP seems to go toward the right direction, but the EU must be credible and impartial if EU wants to avoid that the next profligate country will cause a serious threat to Euro survival.
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The picture shows the different rate at which P(x) approaches to 1 when the same deficit grows at different growth rates. As g becomes higher, the crisis is more likely to happen.  











� Trend with respect to time and to deficit increasing at rate “g”


� Budget can be simplified to 1


� Country’s size is its economic weight in the union, then: GDP country/GDP EU.


� Graph drawn using a starting deficit/gdp= 3% growing by 1% every year and a country’s size of 5% (small country). An increase in the starting deficit/gdp as well as in its growth rate makes the intersection point move on the left, thus making more convenient to hide the deficit than report it.





� Markets can give a more effective help when the presence of foreign investors (ε) is high, then the incentive to look for information is relevant and the transparency increases.


� The percentage y is something arbitrary, while W represents the benefit for the prevention of a contagion


� The percentage is the result of Greek GDP/European Union GDP, 2009.


� When P(x)=1 then, according to the model, the country’s payoff of (NT,D) reaches its maximum.


� In July 2010 the rating agency Moody’s downgraded the rating on Portuguese and Irish debt


� See the first section


� Howden, Daniel. 2004. “Greece admits deficit figures were fudged to secure euro entry”. The Indipendent, 16 November.


� � HYPERLINK "http://www.ecb.int/press/key/date/2005/html/sp051013.en.html" �http://www.ecb.int/press/key/date/2005/html/sp051013.en.html�
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