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Abstract

With a national debt exceeding 190% of the GDPhat énd of 2006, the Lebanese
government is in a difficult situation. The litaued on emerging markets reveals the
various causes that might lead to a default orr {hablic debt. The first objective of this

paper is to analyze the evolution of the crediteapr for the Lebanese US Dollar
Eurobonds. The second objective is to extract boehimplied default recovery ratio and

the risk neutral default probability term structdoe the Lebanese US dollar Eurobonds
between October 2001 and November 2004. Our reshtis/ that the recovery ratio is

strongly related to the market reaction linked tditigal and economic tension within

Lebanon. For the period after the Paris Il confeeem November 2002, the average
estimates show a decline in the default probatititythe long-term period accompanied by
an increase in the default recovery ratio.
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1. Introduction

While most industrialized countries have limiteceithborrowing in foreign currencies,
developing countries and emerging economies oftgnan international financial markets
to finance the shortages in their domestic reservydéss implies a vulnerability to
fluctuations in exchange rates and in internatiamakest rates.

Despite the various efforts in managing the dehdenfeloping countriésthe level of this
debt rose steadily from around 70 to 2800 billiatiats from 1970 to 2005. During the last
twenty years, there has been a succession of ddesdn emerging market countries
namely the crises in Mexico (1982), Russia (19®pzil (1999 and 2002), Ecuador
(1999), Turkey (2001), and Argentina (2002).

Several studies have dealt with the public deb¢rerging countries; among these is an
interesting paper by Reinhart, Rogoff, and Savas{&RS) on debt intolerance. In the
present paper, we propose to apply the RRS mod#ied_ebanese case, as this case
appears it apply quite well to one of the scenadescribed by these authors.

Indeed, RRS noticed that countries that have defdwdn their debt had a relatively low

level of debt, while others with a very high lewélpublic debt over the past several years
had not systematically defaulted. With public detdicators exceeding those of other

countries that have experienced a crisis, Lebahearlg belongs to the second group of
countries.

A high level of debt servicing associated with gased government expenditure, coupled
with only modest increases in revenue, led to atumalation of a sizeable level of
Lebanese public debt, which exceeded 196%Gross Domestic Product (GDP) at the end
of 2006. This exceptionally high level of debt pu&banon in a highly vulnerable position.
Thus, financing the budget deficits via borrowinasha direct impact on interest rates,
inflation, and exchange rates and has a negatipadtron the growth of Lebanon’s Gross
Domestic Product (Neaime, 2004). Similarly, thenpament need to refinance the debt
creates an unfavorable crowding beffect in terms of private investment.

In the light of this situation, the Lebanese auties have committed to a significant
program of structural reforms in order to straighteut the country's tough economic
situation. Several reforms, including the introdioictof Value Added Tax (VAT) and also
an increase in privatization have substantiallytigbuted to a decrease in the deficit levels
of the Lebanese economy. However, despite theswnmsef the public debt is still
remarkably high, which could lead to a debt cri3isis would have an adverse effect on
the banking sector, which has so far been a majotributor to the financing of Lebanese
debt (Ayoub and Raffinot, 2005).

! Countries such as Argentina, Mexico, Turkey andtSd\frica, are beginning to revise the methods/the
apply to managing debt, and have already introd@mkkctive Action Clauses (CAC) into their bonduss.

2 A classification of countries with public debt astaof GDP in 2006, based on the CIA World Factbook,
places Lebanon in first place with a 190.20%.

3 There is an enormous contribution of claims gibgrbanks to the government at very high interestsran
treasury bonds channeling the bulk of liquidityoirthe public sector at the expense of the privatdos
(Saleh, A-S., 2003).



The literature on public debt in emerging countoésn takes into account external debt

because of the limited opportunities that domestarkets offer in financing deficits

(Reinhart, Rogoff, and Savastano, 2003). They ptsiat out that the calculation of the
internal default is largely differehtfrom the one coming from the foreign debt. It is
therefore absolutely necessary to distinguish betveternal and external debt.

The issue of Lebanon's external debt has becomneaisiogly alarming due to changes in
the structure and maturity of its debt since 190& external debt has increased from 1 to
$13 billior® between 1996 and 2002. Although this evolutiormsha favorable trend, it
increases the vulnerability of the economy and ritedes its dependence vis-a-vis the
change in international interest rates. Thus, wé lbur study to Lebanon’s external debt.

The aim of our study is to determine the causesi¢aa to state bankruptcy, stressing that
these cases differ from one country to anotheis Hlso important to analyze the credit
spread of Lebanese borrowings, considered as endesmt of credit quality. In this paper,
we also measure the probability of default by tleddnese government on its Eurobonds
denominated in U.S. Dollars.

The objective of this paper is to retrieve the iieglrecovery rate and implied risk-neutral
default probability for Lebanese US-Dollar denonsmbEurobonds by using the Merrick
(2001) pricing model of defadjtbased on the market price of Eurobonds. Thisyaisals
applied to the assessment of external borrowingheyLebanese government between
October 2001 and November 2004, during which petiedanon witnessed debt relief
under the Paris Il conference in November 2002.

The remainder of this paper is organized as folloder the introduction, section 2
presents the model developed by Reinhart, Rogatf, 3avastano (2003) and the causes
leading to a default on public debt. Section 3 yred the state of Lebanese public
finances, the evolution of the Lebanese public @abitdebt relief agreements including the
restructuring of public debt. Section 4 introduties pricing methodology of default risk
and explains the pricing model applied in this gtuthe sampling method, and the data
analysis. Section 5 presents the results of thatgative analysis conducted, and section 6
concludes the paper.

* For more details see Durbin and Ng (1999), Kanmid ®¥on Kleist (1999), Mauro, Sussman and Yafeh
(2002) and Sy (2001).

® Because they are not subject to the same conslitbpayments (from the viewpoint of currency, iate
rates, repayment terms and maturity).

® Annual Reports of the Bank of Lebanon

" The author focused his study on the evaluation e$sin and Argentinean U.S. dollar denominated
Eurobonds. The model is regarded as highly reletaamerging countries.



2. The model of Reinhart, Rogoff and Savastano andhe
guestion of a country defaulting on debt

2.1 The model of Reinhart, Rogoff and Savastanog(fRRS model)

According to these authors, a high level of dehtlerance can be explained by increased
levels of default risk, even when combined withow llevel of debt (to GDP or export).
Thus, it is the history of the country that coulldypa crucial role and lead to a default
situation. Indeed, almost half of the defaults ird®70 have occurred in areas where
external debt relative to GDP did not exceed 60¥n$S2001).

Thereafter, the RRS model considers that coungniesmore or less vulnerable to a debt
crisis, depending on their historical level of atfbn and credit. In addition, their
vulnerability can also be related to other factsush as the degree of dollarization, the
interest rate in the short term and the debt nigtatiucture.

Accordingly, the RRS model has two components, iexplain the debt intolerance of a
country:

1 - The “Institutional Investor Ratings (IIR)” ingethis gives an indication of the default
risk taking values ranging from 0 to 100. Theseugalrepresent the rating of sovereign
debt, while recognizing that, as the rating incesaand approaches 100, the risk that the
country will default on its financial obligation@bomes lower.

2 - The external debt relative to GBRIlassified from the level that the external debt
GDP is above or below 35%.

However, the authors note that when the defaldtinsreases (rating <30), external debt
increases too, and as a consequence the probatfikytering the state of default follows
the same trend. But this relationship is not liné@cause when the risk of default is very
high, the country is in a more difficult positiorggardless of whether the external debt to
GDP ratio is 80% or 160%.

The following figure (Fig. 1) summarizes the study these authors by ranking 53
industrialized and developing countries, accordmgwo criteria, namely, default risk and
debt level during the period from 1979 to 2002.

8 According to Obstfeld and Rogoff (1996), the mdre external debt to GDP or export increases, theemo
the region becomes vulnerable to an inaccessitiitinternational markets. This causes a subsecpitt
crisis.



Fig. 1 Ranking of selected countries with respect todtil external debt
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Source Reinhart, C., Rogoff, K. and Savastano, M., Detitlerance, IMF, Brookings papers on Economic ¥itytj 2003

The first group of countries (club A) presents @ ldsk of default because the IIR is
greater than 67.7%. These countries have continaocsss to capital markets. The third
group (club C), with an IIR of less than 24.2%, qerets a high risk of default. The
countries in this group cannot access the capitakets.

The second group of countries (club B) is the nfiadus of our analysis. This club includes
four sub-groups according to the degrees of debtarance. This level is defined in terms
of two indices, namely the criterion of default athé external debt. As we can see from
Figure 1, group IV includes the most risky regiowhiere debt intolerance is the highest
(with an IR ranking of between 24.2 and 45.9 anéwel of external debt to GDP of >
35%). These countries can easily default andri&dl club C.

And in our specific case, Lebanon with an indicatbdefault of 39.87%(below the world
average of 50.28% and that of the MENAvith 51.36%), and with a level of external debt
to GDP of 93.51% in 2006, belongs to group 1V, ¢stirsg of countries with the highest

% calculated from nine types of indices: politicadks, economic performance indicators, indices dit,de
classification of loans, access to bank financiogd term), access to financing in the short-testess to
international capital markets, and discounts orcipases. So Lebanon has obtained the followinggstin
these indices respectively: 10.62, 6.05, 6.68,a63, 0.1, 2.8, 1.25, and 1.74. Euromoney, Volurig 3
Number 443, March 2006, Country risk poll.

19 Middle East and North Africa



level of debt intolerance. As a result of this, &gbn could be in an increasingly difficult
position to access external financing which mayseghbently lead to debt crisis.

2.2. Why are countries interested in repaying their estial debt?

“If the default is not penalized by the marketsrtithe countries are not encouraged to
fulfill their commitments.” (Oosterlinck and Sza#a2005). Thus, several motivations lead
countries to repay their debtsBesides the reputation effect analyzed by Joegemmd
Sachs (1989) and by Eaton and Gersovitz (1981)ntoes that have defaulted on their
debt are subject to credit rationing, and evenaseéeterioration in their loans. Similarly,
Cole and Kehoe (1997) talk about the reputatioeatftonsidering that the default of a
country affects its other economic sectors, and tbads to a lack of confidence.

“The powers of the creditors are the main reasoatthorrowers pay back..., with no
reason to repay, there is no sovereign debt markéte long run*?

Moreover, the subsequent appeal to borrowing orotfeehand, and the terms of any new
borrowing on the other, are the basis of a countngtivation to repay its debt (Oosterlinck
and Szafarz, 2005).

2.3. Why do countries default?

There are no clear definitions of the concept ofeseign debt crisis or sovereign default.
First, unlike companies, governments cannot beefbriato bankruptcy. Thus, the rating
agency Standard & Poor’s introduced the notion Df (Selected Default) to report the
countries that are involved in some form of defaultestructuring.

Indeed, the nature of economic factors leadingefawt decisions and restructuring plans
noted in cases of default differ between sovereigd corporate debt(Duffie, Pederson
and Singleton, 2003).

Several authors have spoken on the issue of deldisability. Debt sustainability is a
function of both solvency and debt liquidity. Eaahthese two variables can occur either
independently or as a consequence of the other.

Jacquet and Severino (2004) suggest that the vahsence of long-term financial sources
that involve currency in emerging economies, leh@se countries to borrow in a foreign
currency, and to take on an important currencyingke case of the sudden collapse of the
national currency. However, the shortcomings ofstxg information in developing
countries can boost the “phenomena of contagio prevent the establishment of a
reliable diagnosis.

Several models of debt crisis have been mentioryedeleral authors. Cole and Kehoe
(1996, 1998 and 2000), Cohen and Portes (2003)Cdostifeld (1985) talk about the self-
fulfilling ** debt crisis, namely a crisis of confidefit&iggered by the country’s fragility

1 See Oosterlinck and Szafarz, 2005 for a geneeslemtation on the subject.

12 Cited by Shleifer, 2003, in Jacquet and Severd@42“Préter, donner: comment aider?”

13 Sovereign debt comes from stable macro-econontidadgetary policies, while corporate debt is
analyzed from a microeconomic point of view.

4 The increase in credit spreads leads to incredset but not vice versa. Thus, one-third of theagi
recorded in 1990 were due to the existence of widdit spread.

155 & P (2007) attach great importance to qualigatfactors that are the basis of sovereign default
(shock of credibility, self-fulfilling expectationgolitical shocks, and micro-economic distortions)



indicators, (weakness of the fundamental and pynasficit). This leads to a liquidity
crisis, which in turn leads to a solvency problérhis model is based on the investor’s
behavior in explaining the crisis of confidence.&e(2005) also focuses on the investor’s
behavior in explaining the snowball effect of trebtd Thus, an increase in the risk aversion
of the investor enhances the risk premiums andemardhe budgets of the sovereign
nations. Refinancing at higher rates leads to amease in the debt, which has to be
refinanced in the following period, and which i&elly to trigger a destabilizing debt
dynamic. Colmant (2008) shows that the existencecohomic constraints lead to budget
deficits and heavy debts and then to an overwhgmircle of debt management (snowball
effect). Krugman (1979) specifies that bad goveminpelicies and economic fluctuations
lead to the primary sources of crisis. ReinharD@0sees a relationship between currency
crisis and default probability in the emerging nesk Giavazzi and Pagano (1990) and
Detragiache (1996) consider debt servicing andidigu problems as major factors
triggering a crisis.

However, the history of a country is certainly amportant element that helps to predict
sovereign defaults (Reinhart, Rogoff, and Savasta@03). Oosterling and Szafarz (2005)
argue that political instability plays an importardle in explaining the failure of a

country'®. Also, political factors affect the policy credibi of the government (Manasse,
Roubini and Schimmelpfenning; 2003). Similarly, Mase and Roubini (2005) show that
the probability of default increases within a pdrad presidential elections.

16 Theyrecall that this has been confirmed for the follogvfive countries: Brazil, Chile, Greece, Spaind an
Turkey. Thus, several elements may compose thdigabliaspect such as the political system, elettora
system etc.



3. Lebanon’s public debt and relief agreements

3.1. The state of Lebanese public finances (1999&0

There is no doubt that public finances are affettedhe economic and political situation
in Lebanon. However, the issue of debt sustairtghisi based on the state of the public
finances. Lebanon has experienced serious periodssts over the past 10 years, and this
is reflected in the incomes and the average stdmafdiving of its population. Thus, it may
be noted that servicing of the debt absorbs mosteaifanon’s national income and
therefore limits its investment capacity.

Public finances show a significant imbalance. Sigant budget deficits have a negative
impact on the investment and savings structurd@fLebanese economy (effect of public
debt in the short-term), and also on economic dnofetfect of public debt in the long-
term) (Saab, S., 2005). Thus, the budget defitdtive to GDP increased by 18.35% in
1995 to 20.6% and to 25% in 1996 and 2000 respgtiv

Fig. 2: Evolution of the state of public financesTR / GDP and TE / GDP)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Notes TR: Total Revenue. TE: Total Expenditure. GDPo&rDomestic Product
SourcesRatios calculated from annual reports of the Bahkebanon

From the figure above, we can see a positive eloolun the state of Lebanese public
finances from 2001 onwards, due to various findruudicies adopted by the government.
Firstly, one can observe a decline in the serviahdebt resulting from a lower average
interest rate on government debt brought abouhbeyParis conferences (Paris | and Il) and
secondly a decline in investment spending. Sinyijatbtal income marked an increase
because of the introduction of VAT (Value Added Y axgher taxes (direct and indirect),
and, in particular, tax revenues generated by tbpegsty and profits on capital and interest.
Thus, the total budget deficit compared to totgdesditure decreased, particularly from the
year 2000, going from 56.56% in 2000 to 27.42%00%(see Appendix, Table 1).
However, this positive trend was reversed in JU9&when the war began. The budget
deficit rose again in 2006 because of a declinexrrevenues accompanied by an increase
in total expenditure.



3.2. Transactions with foreign countries

In macro-economic terms, the balance of trade siffem a chronic annual deficit of 5 to

6 billion dollars. This is offset by transfers fraabroad amounting to approximately 7 to 8
billion dollars annually, and also by transfers dodns at preferential rates occurring
within the context of established conferences. Assalt, the balance of payments is often
in surplus. The Lebanese economy suffers, therefoven the structural weakness of its
productive sector, and external imbalances accomgahy a heavy dependence on
imports. This provokes a strong deficit in the bak of trade and in the current account
balance; it lowers labor productivity, and leadsitow level of investment.

3.3. Public debt in Lebanon: historical evolutiostructure, and funding
source

3.3.1. Evolution of public debt: 1970-2006

Three periods can be distinguished in Lebanon®hjisprosperity, war, and restructuring.
Prior to 1975 the Lebanese economy was one of th& oynamic in the Middle East,
enjoying sustained economic growth and a surplderbalance of payments. At that time,
the growth of nominal gross public debt was betw&% and 5.4% as a percentage of
GDP per year.

After that era of prosperity, Lebanon experiencéd/dars of civil war from 1975 to 1990.
That era witnessed fundamental changes in the lesliegaaconomy from both the political
and economical point of view. Three serious coneeqges of this war resulted: i) the
creation of public debt caused by the governmeat'sto rebuild the region; ii) the severe
depreciation of the Lebanese pound (LL) from 2.3/1%in 1974 to 225 LL/$ in 1987 and
1539 LL / $ in 1997; iii) the high rate of inflatids due to the consumer price index (CPI)
increasing by 44% since the end of the 1990.

Recent history shows that public debt rose rapidiiyom $2 billion (48.6% of GDP) in
October 1993, to $23 billion (151% of GDP) in J@890 and to approximately $40 billion
(184% of GDP) in 2006. This brought the servicirigdebt up to a level of 18% of total
GDP in 2002, regarded as unsustainable by the gment’s official report in the Paris I
meeting in November 2002. Similarly, the servicmigdebt relative to export increased
from 44% in 1992 to 151.70% and 390% in 1995 and02@spectively (See Appendix,
Table 1).

3.3.2. Structure of government debt:

Until 1994, the Lebanese public debt was almostadntin Lebanese pounds (LL). Since

that time, public debt has undergone two major geanthe conversion of domestic debt to
foreign public debt, and the conversion of shottottg maturitie¥. Thus, the external debt

(mainly in US dollars), by the end of 2006 was hehalf of the total public debt.

Y This rapid rise in public debt was due to the ermrs costs of restructuring the Lebanese econotighw
resulted from economic policies and also paymefats golitical purposes) stemming from a high lewél
corruption surrounding the restructuring procesaddition, it was a consequence of the increaseimnestic
interest rates adopted by the Central Bank to alesisks on its reserves because the anchor oltfigdd to
the dollar.

18 The Treasury reports of 3, 6 and 12 months shawvadwnward trend in favor of bonds with a matudty
24 months and more.



As a result, net domestic public débas a percentage of GDP increased by 66.56% to
96.74% from 1995 to 2002 and reached 91.54% of @DEO06. However, the external
public®® debt to GDP grew more rapidly. After being limitédring the war period (1975-
1990), the external public debt saw a rapid exmemnom 11.15% to 83.57% from 1995 to
2002 and reached 93.37% of GDP in 2006. This deweémt was also accompanied by a
reduction in public debt burdens in the short téynreducing the continued pressure on
public finances.

Fig. 3: Evolution of internal and external public debt in Lebanon
O Domestic Public Debt i External Public Debt
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Sour¢ef. Appendix, Table 2)

3.4. Agreements to alleviate the Lebanese publictde

As the Lebanese government was not able to meextésnal obligations, a series of Paris
conferences of international dofbcountries was held in Paris in order to help Letvaio
restructure its debt, change the growing trendhef debt to GDP ratio and therefore
improve the country’s financial and economic sitrat

This external aid was taken into account in thelreduling agreement, which converts the
originally promised cash flow stream for new, mdemient term&. This led to a
remarkable reduction in the cost of public debteegly after the establishment of the
Paris Il conference (see Appendix, Table 3): a dedntcellation of $1.8 billion, a
conversion of $2.7 billion before maturity, andeseheduling of 5.6 billion dollars (See
Appendix, Table 4). Table 5 in the Appendix desesithe various Eurobonds issued within
the framework of the Paris Il and IIl conferences.

But the Paris 1l agreement did not produce therddseffect. Despite the success of its
financial component, other measures were missihgs,Tmonetary policy adopted by the
Central Bank did not find the required flexibility continue cutting rates in 2003, due to
regional tensions and uncertainties regarding Ipolaty on further reforms.

19 AImost 98% of the domestic debt is financed bydrese treasury bonds with a maturity of betweend3 a
36 months. The major holders of treasury bondseibanese pounds are the Central bank, National Fands
Social Security, and the office deposit insurance.

20 The external debt is mainly composed of Eurobatef®minated in dollars (86%), maturity varies beme
3 and 15 years. The value of the Eurobonds is ar@@rbillion dollars. The Eurobonds denominatedunos
represent 10.7% of the total external debt.

2 Paris | in February 2001, Paris Il in November2@@d Paris Ill in January 2007

% The disbursement is conditional on the implemémmaof reforms that the government committed tdtsn
Paris Il program.
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3.5. Country risk

The concept of country risk is very important fonexging economies. Often confused with
sovereign risk, country risk has a broader scope insofar as & @oncept that covers

macro-economic risk, political risk and the risk thle entire country (Alterwain and

Camacho, 2006).

Lebanon is a country “at risk*, having always been classified as a speculativestment
with a rating® on long-term foreign-currency debt of “B-" and host-term of “C”
associated with a negative outlook (see Appenda®ld 7). The risks in question are
related to the condition of the country dealinghwgolitical instability and economic
constraints (a persistently high budget and ovelmimg debt). This can increase the
probability of sovereign default. According to theconomic magazine Euromoney,
Lebanon occupies 98th place out of 185 countriethénworld and 14th place out of 19
countries comprising the Middle East.

However, the current literature focuses the atbentn two types of factor, explaining
country risk rating®. The most commonly cited factor is debt reschedutigreements; the
second most cited factor is the country risk ratinged in some way to the previous 6he
The rating of a country combines quantitative andlitative information in relation to four
measures: political, economic and financial riskthwthese all being associated to the
fourth factor of synthetic risk, which reflects theuntry risk (Hoti, 2005). Table 8 in the
Appendix gives an overview of the composition ofiicy risk in Lebanon and shows its
position in comparison with the average for thaéaeg

4. Methodology and data analysis:

4.1. The evolution of Lebanese actuarial rate loasms an indicator of failure

The first objective of our study is to analyze Lebése risk premium loans, regarded as a
determinant of credit quality, and to analyze the&ation in credit spreads. This gives an
idea of the debtor's capacity for payment. The sdcobjective is to extract both the
implied default recovery ratio and the risk-neuttaefault probabilities contained implicitly
in the price fluctuations of various Lebanese Eorals.

% Sovereign risk involves the risk of financial instions (central governments, ministries, locall aegional
governments). Several factors affect the sovereigkt the level of debt and the level of internatb
reserves, exchange risk and liquidity, etc.

%4 Due to its rich history of political unrest, civilegional wars and geostrategic position (Saal2(®5).

% This rating is widely used in the evaluation ofioby risk incurred by economic entities and takge
account contracts on an international scale.

% The rating agencies Euromoney and Institutionalestor define country risk as a measure of the
solvency of the region, such as country creditwoebs. By contrast, Moody's defines it as the tghdf the
Central Bank of the country to provide foreign emcy in order to service the external debt of the
government and other borrowers in the country. B Bmit their rating to the country, disregardirigetother
borrowers and defines the country risk as thetstwli the government to finance its debt criteierms. The
PRS group defines it as a measure of probable ehanthe political level and of government intertiem
affecting the political climateHowell, L.D, 2001.The Handbook of Country and Political Risk Analysis
(3rd ed.), The PRS Group, New York.”

*" Hoti, S. and McAleer, M., An empirical assessmantountry risk ratings and associated modelscanE
Surveys 18 (2004) (4), pp. 539-588
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Even though models used to calculate credit rigksamilar, it is necessary to take into
account the differenc@sbetween risky corporate and sovereign debt. This also be
explained by the fact that the risk premium of seign debt is on average larger than that
of enterprises for the same rating because of iffieuty of diversifying the idiosyncratic
risk of sovereign bonds (BIS Quarterly Review, Ma2007).

We start by developing the redemption yield of sbgereign bonds in our sample and the
corresponding risk free yield using closing zerapmn US treasury bills as a basis for the
calculation. The formula usually used to determime=redemption yield, the “Internal Rate
of Return” (IRR), which equates the bond priceltte present value (NPV) of all future
stream, is expressed as:

P_i Cl _ I:N _O
= @iy @+

Where

P = market price of the bond at the date on whichyibkl is computed;
C, = the coupon paid on date.

F, = principal repayment at maturity date.
I = redemption yield:;

The bond prices are provided by Data Stream fon @a@nth in the sample. Prices are the
“gross prices,” namely the prices adjusted to amtreoupons. The principal values
returned at maturity are always at par.

For each of the bonds in our sample, we colleaerest payments and repayments of
principal, and applied the method of Net Preseru&#&NPV). Each date corresponds to
the payment of the coupon and the gross price @fbtind assumes that the coupon has
already been already paid by that date. So, bgdleedate, the obligation is sold.

Our sample is composed of 6 external bullets Usddenominated Eurobonds, issued by
the Lebanese governmé&hfor the period 2000 to 2016. Lebanon has alreaived
support for this period, from the Paris Il confarenn 2002 and from Paris IIl in 2007.
These Eurobonds are as follows: the 9 1/8% 29/@&/20eb-2003); the 9 %% 14/12/2004
(Leb-2004); the 9 3/8% 30/06/2005 (Leb-2005 );3n&8% 24/04/2006 (Leb-2006); the 10
1/8% 03/06/2008 (Leb-2008); and the 11 5/8% 110862Leb-2016).

These bonds are listed on the Luxembourg Stock &hgd The total par value of these
fixed-rate Lebanese Eurobond issues is about $4HlliGn. Thus, we should still
emphasize that the main purpose of the issuing xtéreal debt by the Lebanese
government is the necessity that the debt be lehdaturity by the bondholders because of
the constrained liquidity position of the Lebangseernment. Lebanese Bonds have been

2 The main difference between risky corporate andesmgn debt may be explained by the fact that
sovereign bonds do not consider the legislativeeetspvhich protects the underwriter of sovereigmdso
(except in the case of Collective Action ClausedeaurBritish law) (Andritzky, J., 2002).

2% The Lebanese republic is undoubtedly subject tonthre-exclusive authority of any state including New
York or the federal court located in Manhattan. Eipplication of foreign judgment in Lebanon is gomesl

by Articles 1013, 1014, 1015 and 1016 of the cddesbanese civil procedure.
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Table 9: Characteristics of the obligations of thé_.ebanese public debt (2000-2005)

Leb-2003 Leb-2004 Leb-2005
Issue date 23 September 2000 8 December 2000 28 June 2000
Nominal amount issued 225 000 000 USD 850 000 000 USD 850 000 000 USD
Maturity 29 September 2003 14 December 2004 30 June 2005
Coupon 9 1/8- semestriel 9 1/2- semestriel 9 3/8- semestriel
Interval Price (min; max)  (98.576 ; 105.204) (92.13; 109.47) (89.65 ; 110.48)
Price issuing 100 100 99.89
Amortization at par at par at par

Leb-2006 Leb-2008 Leb-2016
Issue date 24 April 2001 8 June 2001 5 November 2001
Nominal amount issued 1 000 000 000 USD 750 000 000 USD 400 000 000 USD
Maturity 24 April 2006 03 June 2008 11 May 2016
Coupon 9 7/8- semestriel 10 1/8- semestriel 11 5/8- semestriel
Interval Price (min; max) (87.9601; 112.7517) (80.0844; 115.7094) (77.0968; 131.8542)
Price issuing 100 100 100
Amortization at par at par at par

Source Data Stream and prospectus issue

We note that the evolution of the redemption yigddstrongly related to the Paris
Conference, whose objective is to alleviate thedpelse foreign debt, and that it is also
related to the economic and financial conditiortsnfig Lebanon during this period.

We analyze the evolution of the credit sprddr all the Lebanese Eurobonds, the credit
spread being equal to the difference between thll yof the Lebanese bonds and the
corresponding risk-free yield, (i.e. consideredaabenchmark). Moreover, as noted by
Krishnamurthy (2001), the risk-free rate shouldebdé&racted from a multitude of treasury
bills over the corresponding life of the LebaneseoBonds, because there is a margin of
basis point&" (bps) approximately equal to the spread betwesswa(on the run) bond and
an old without risk (off the run) bond already iedu This is due in principle to the
difference in liquidity, the non-perfect substitutibetween these two obligations, and the
changes in the supply of new bonds.

The credit spread reflects both expected®foard the risk premium. The risk premium is
seen as the most significant component of the tspdead, even if the credit spread is low.
In addition, the risk premium also depends on hbthrisk of unexpected losses and the
way that investors assess this fiskWe do not take into account this distinction imr o
study.

The development of the yield to maturity is similar each bond. Interestingly, we notice a
sharp change in the Eurobond’s yield to maturitypim sample, which reached a peak in
2002 for all bonds. This can be explained by thgh lisk premium of these bonds. We also
observe that there is a premium difference in thieds as suggested by Duffie, Pedersen,
and Singleton, 2003. This is due to the differeimcéhe various bonds such as liquidity,

duration, expected recovery rate, and the inves®@xpectations regarding different default

30 For less liquid bonds, the premium also contailiguadity premium.

31 The spread converges to zero over time by purehabe old risk-free bond and selling the new.

32 Expected loss is the product of the probabilitgefault and Loss Given Default (1 - recovery rgtegich
is generally linked to the historical average reogwate.

% Remolona, E., Scatigna, M. and Wu, E., March 2@k of International Settlements.
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scenarios. We observe a growth in the yield to nigtuate reaching a peak in October
2002 of 9.48%, 11%, and 12% respectively for bomdsuring in 2003, 2004 and 2005.
Similarly, the yield to maturity reached the exdtahi levels of 15.7% and 15.9% in August
2002 for bonds maturing in 2006 and 2008 and 16id%lovember 2002 for bonds
maturing in 2016. This clearly shows the deteriorabf Lebanese external credit, and the
increased risk premiums of these Eurobonds.

The impossibility of Lebanon meeting its externatenitments led to the convening of the
Paris Il conference in November 2002. The agreesnbat followed the conference helped
to decrease the rate significantly, as shown ingtaphs above (Figs. 4a to 4f), due to
rescheduling arrangements, to measures of finaangleconomic restructuring and to the
adjustment of external debt servicing.

4.2. The evaluation model of default (Pricing mogla@ind the concept of
recovery rate “R”

Several authors have addressed the problem of ediguedebt default through various

approaches. Duffee (1999) and Duffie and Singl€1®@99) estimated default probabilities

of sovereign debt by promoting the products ofregérates. By contrast, Merrick (2001),

Claessens and Pennachi (1996), Cumby and Pas@ifi#)(@nd Ureche-Rangau (2003) take
into account the information provided by the markeétes of sovereign bonds.

Two models are at the root of modeling risky déoth sovereign and corporate. These are
the reduced-form model and the structural mddel(Westphalen, 2001).
The reduced-form model differs from the structunabdel by the extent to which it
forecasts the rate of default (Ciraolo, Berardid 8mova, 2004). Thus, in the case of the
reduced-form model, it is more difficult to prediat default, which can often occur
suddenly and which is not endogenously linked tosien variables of the debt (Duffie
and Singleton, 1999; Duffie, Pedersen and Single803). Thus, the reduced-form
modef® considers the market price of the bond as a fanatf the default probability and
future cash flows discounted at the risk-free rate.

Following the work of Merrick (2001), Andritzky, @uby and Pastine (2001), and that of
Cumby and Evans (1997), we assume a measure dildefabability to be contained
implicitly in the market prices of sovereign bon#ésllowing this, we analyze the evolution
of default probabilities and recovery rates of ¥heious bonds over time, especially during
the two periods before and after the Paris conte=rém November 2002.

Pricing bonds, generalized by Fons (1987) underagsimption of risk neutrality show
that the bond price for period t is given by thensef discounted cash flows. In each period
there would be a coupon payment, including the naimralue (face value) at maturity (in
case of non-occurrence of default). One can estirtegt default risk from the relationship
between the bond price and the present value efjtected cash flows when the risk free
rate is used as a discount factor. It is assumékisncase that all discounted payments are

34 The structural model is more like a sovereign diefdecision occurring when it is optimal for thssiler to
default.

35 The reduced-form model was adopted recently byouariauthors such as Merrick (2001 and 2004),
Duffie, Pederson and Singleton (1999 and 2002gdlix, S. Berardi, A. and M. Trova, (2004) and Ciaes
and Pennachi (1996) in assessing the risk of defaul
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weighted by their probability of occurrence. Karmamd Von Kleist (1999) consider that the
recovery rate is absent in emerging countrieseretrent of default.

At any time, the bond valuation expression under zbro recovery rate assumption will
therefore be:

N
V, =X (R*d* Q (@
t=1
C.: The value of the bond future cash flows (principaoupon).
P: Payment probability (joint probability of non-deft) of cash flow at timg, i.e. the

probability that the bond will not default beforerpdt. The payment is free of risk and
therefore discounted at the risk free rate.

d, : Risk free discount factor of cash flow and prjati

1
with d; = Ty ) where vy, is the risk-free rate corresponding to each cdstv. f

t
Corresponding risk free discount factors applie@dch cash flow date are built from US

treasury bill$® over the entire period of the life of the LebanEseobonds.
The relationship between the payment probability ask-neutral default probability, is
given by the following function:

R=(-9) (2

The hypothesis is that the default probabilitiestiwo bonds are supposed to be equal for
the same debtor i.e. all bonds receive the sanmgra&imilarly, the default probability on a
given date is conditional upon the absence of dieédan earlier date, and is a function of
a constanta and linear time factgf . The distribution of probability used in our mbde
relevant in a risk-neutral approdéh

Pricing bonds subject to default risk take intosidaration both the default probability and
the recovery rate (Merrick, 2001). The problemseneimt in the recovery rate are quite
extensive, and have been analyzed by various autAtiman et al. (1999) determined the
rate using previous defaults of U.S. companies. rigler(2001) considered, unlike
companies, sovereign bonds do not offer a histam fwhich to assess the recovery rate.
Therefore, he determined the recovery rate fromokomd market prices based on a
comparative study between Argentinean and RussianbBnds.

A recent report published by Standard and Poor (S&807) shows the importance of the
economic situation and tax policy of a country ietedmining the recovery rate. The
recovery rate is based on three factors: the cggnability to repay after failure, the
intention of recovery, and the impact of officiaéditors.

Thus, the value of a bond, under the assumpti@npafsitive recovery rate will be:

3 Zero bills: zero-coupon treasury bills. The chaéreasury bills is justified by the fact thaethhave are
of almost the same value as the Lebanese matunitgsbtaken in the sample.
3" The neutrality risk agents may overestimate tlodability of default (Wu 1991).
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t=1
Where

p, = B, — P is the default probability of the bond during tperiod t. (simultaneous

default on all bonds). This probability is the safoeall bonds at the same time, and is a
function of the increasing rate of return of thetde.

R is the recovery raté It replaces all remaining cash flows in the eveindefault, and it

does not necessarily depend on the coupon dateayhent because of cross-default
obligations. Indeed, fundamental empirical studiegeloped by Fons (1987) and Bhannot
(2004) consider a constant default rafe £ o). However, recent studies tend to model the

default rate as a linear function of time (Merri2k01).
g =a+pt (4

The first parameterr is an unconditional proxy for the level of defarik. The second
parameter betaf) can be interpreted as a measure of market exmertaand is a
function of timé®. Thus for example, during a crisis, default pralités are assumed to be
high. However, it can be foreseen that the expiectiof future default risk conditiorfal
on the sovereign’s ability to avoid successfullg tturrent crisis will decline and vice versa
during a period of economic growth. If default pmbbities are independent of time, i.e.
L=0, the intercepto is a constant probability measure and thereforeakgein the same
model of a flat default rate term structure as &eldjpy Fons (1987) and Bhannot (2004).

Equation (1) can therefore be written as follows:
N
Vo=Xll-a-4*9'* d* (9
t=1
And equation (3) as follows:

N
Vo= l0-a-p*9' dr g +

t=1

N

-a-pt-0)"--a-p0)* d¢* R (€

t=1
In our study, we take into account two models:ha first model, we do not take into
account the recovery rate and in the second, wadadoth the default probabilities and
recovery rates. In both cases, estimations of ttefaababilities and recovery rates are
determined using a cross-sectional analysis fdn esanth of the period.

¥ Ris the percentage of bond par value recoveredéintrestor after a default.
% The linear change in default rates as time passes.

40 Based on the success of surviving the currentscrisi
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4.3. Empirical analysis
For each of the two models, we proceed to the asitam strategy as follows. We define the

O O O
bond valué/,, by substituting the estimates af and £ into equation (5) in the case of an

absent recovery valueR(=0), and into the equation (6) wheRet 0. At time 0, we
consider a cross section & bonds, indexed by the subscriptwith a common cross-
default provision. In our analysis, we will estimahe parameters, £ and Rsuch that

the sum of the squared residuals (SSR) betweemtr&et price of the bond and that
determined in our model is a minimum for each maftthe period. We define the sum of
squared residuals across thbonds on dat¢ as:

SSR=> (¥ - W) 7

WhereV, , is the market value at date 0 for tite bond.

Estimates of the three parameters S and R for each date t require us to take into
consideration the following three constraints:

a) The average cross-sectional residual acrods thatstanding issues is equal to zero.

K o
@L/K)> (Vi -Vit)=0 (8
i=1

b) The two parameter; and /DB’ are such that the probability of paymBntdescribed in
equation (2) is not greater than unity fortall

c) The value of the recovery raR cannot be negative or exceed 100%.

The procedure for the evaluation of parametergs and Ris as follows: for each month

of the period taken into account in our study, wastruct the cash flow event tree for each
of the K bonds. This requires the elaboration of the rigle-frate term structure for each
date and each bond in our sample. Moreover, weinisal guesses for the unknown

parameterg, £ and R, which allow us to search the values that minintize sum of

squared residuals.

Parameters are estimated using the algorithm faorlimear optimization subject to
nonlinear constraints validated through the “Mdtlabftware. This method requires the
setting of initial values for each parameter. Wenid that changing the original values had
no impact on the estimation of the parameters.
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Results

The sample period of the study is from October 2@0Movember 2004. It is divided into
two sub-periods, the first prior to the Paris Ifegment in November 2002, and the second
after the Paris Il conference.

The following tables summarize the results. Thdlece the average estimated parameters
for each of the two periods, and the average rekral payment probability for the two
models with and without the recovery rate.

Table 10: Lebanese Eurobond implied recovery rati@nd default rate estimates

1st model: R=0 Default rate intercept (a) Default rate slope (B)
Prior to Paris Il conference: October 2001- Novembe  r 2002
Mean 0.084 0.004
S.D. 0.0038 0.0015
Test Mean=0 Mean=0
T-statistic 22.05002617 2.782
P-value () * 0.015
After Paris Il conference: December 2002- November 2004
Mean 0.026 0.006
S.D. 0.0039 0.00065
Test Mean=0 Mean=0
T-statistic 6.659 9.494
P-value () *) *)
(*) <0.0001
Default rate Default rate
2" model: R #0 Recovery ratio (R) intercept (a) slope (B)
Prior to Paris Il conference: October 2001- Novembe  r 2002
Mean 27.3904 0.104 0.0172
S.D. 25.8843 0.0182 0.0181
Test Mean=0 Mean=0 Mean=0
T-statistic 3.9593 21.3007 3.5369
P-value () 0.0016 *) 0.0036
After Paris Il conference: December 2002- November 2004
Mean 84.9577 0.3722 -0.02
S.D. 30.2204 0.2132 0.0477
Test Mean=0 Mean=0 Mean=0
T-statistic 13.7724 8.5523 -2.0532
P-value () *) *) 0.0516
(*) <0.0001

20



Table 11: Implied horizon payment probability

Implied horizon payment probabilities

Prior to Paris Il conference:

October 2001- November 2002 2-years 5-years 10-years
1st case: R=0 0.82 0.57 0.26
2nd case: R #0 0.74 0.35 0.04

Implied horizon payment probabilities

After Paris Il conférence:

December 2002- November 2004 2-years 5-years 10-years
1st case: R=0 0.93 0.75 0.41
2nd case: R #0 0.44 0.2 0.15

In the first model wherR =0, the average estimated parameters of the defaidtare
different for each of the two sub-periods: thus, diverage estimates in the default rate term
structure parameters imply average payment prababifor the period prior to the Paris Ii
conference of 82%, 57% and 26% and for the perfita Raris 1l of 93%, 75% and 41%
respectively for the horizons of two, five and years for the two models (Table 11).

Statistical tests show that alpha is significauiifyerent from zero for the two sub-periods
at the 5% level of significance, whereas betagsiicantly different from zero only for the
period after Paris Il for the same level of sigrafice. The intercept of the default rate
(alpha) decreased from 0.084 to 0.026 synonymoub thie reduction of the default
probability after Paris .

In the second model whelRez 0, the estimated parameters of the default rateam®
different for each of the two sub-periods. Thedestow a significant difference for both
alpha and beta parameters between the two subdpefiibis shows that this agreement had
a remarkable impact on changing the parameterbeotiéfault rate. In fact, the intercept
(alpha) increased from 0.104 to 0.3722 and thees{bpta) decreased from 0.0172 to -0.02.
The average risk-neutral payment probabilities e@sed from 74%, 35% and 4% to 45%,
20% and 15% respectively for the period prior amolsequent to the Paris Il agreement for
horizons of two, five and ten years.

The average recovery rate for the same periodtima&ed at 27.4%. This value is very
close to that obtained by Merrick (2001) for RussiBurobonds before that country’s
default (27.3%). Similarly, the parameters of thefadlt rate (alpha = 0.17 and beta =
0.0072) estimated by the author involve the averagdeneutral payment probability for
the period prior to the default of Russia and dosecto the results we observed for the
period prior to the Paris Il agreement. Althoughb&eon and Russia have experienced
approximately similar values of risk-neutral paymeprobabilities, these payment
probabilities have evolved positively in Lebanofasor in the long-run (10 years) because
of the rescheduling agreement received at the Ranterence, while they have evolved
negatively for Russia following its default.
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Our hypothesis testing showed that the three paeaméalpha, beta, and recovery rates)
are significantly different from zero for each dfettwo sub-periods at a 5% level of
significancé™.

The average recovery rate for the Lebanese Eurcbioicdeased to 84.95% for the period
following the Paris Il agreement. We also note tiat introduction of a recovery value
changes the evolution of payment probabilitiesthim first case without recovenR(=0),
the payment probabilities increased after the Rhagreement, whereas whRr 0, Paris
Il had a positive impact only on long-term paymprdabability (10 years) with an increase

from 4% to 15%. That being said, the Paris 1l agrest calls for the conversion of short to
long-term debt.

Figure 5 plots the estimates of the implied recpvate and the unconditional default rate
(intercept coefficient) for the Lebanese Eurobond@ke recovery rate refers to the
conditional repayment of the issuer in case of wefdt is noticeable that the two

parameters were positively linked for the entirdquk

Indeed, we noticed a zero recovery rate for theegdrom November 2001 to April 2002.
This is due to a dramatic drop in bond prices etkpse of the Leb-2016 obligation.
Moreover, this period was characterized by a ldckonfidence in the economic situation
and the national currency which resulted in highéerbank rates on the LL and a rising
rate of dollarization and declining reserves of Bamk of Lebanoff in foreign currencies.
In May 2002, the recovery rate increased to 49.Eftecting a loss of 29 points for the
Leb-2016 obligation against stability in the preelution of other similar obligations.

Fig. 2: Evolution of the implied recovery ratio and base default rate of Lebanese
Eurobonds
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During the second half of 2002, we see an incrgatiee level of the recovery rate. This is
the consequence of the positive state of the foreigrhange market, which had seen a
decline in the rate of dollarization, the interbamalte on LL and also the structure and

“1 Beta for the period after the Paris Il confereiscsignificantly different from 0 at a 5.2% levefl o
significance.

“2 During the period in question, the Central Bankebanon has continued its policy of interventiortie
foreign exchange market for Open Market Operat{puschase or sale of the national currency), arutdier
to prevent any variation in the exchange rate eflibbanese pound and to meet the currency nedhs of
market. (Associations des Banques au Liban, Rappamuels, 2002/2003).
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growth of the money suppf This allowed for some improvement in confidencethie
Lebanese economic situation and the national coyre®ince Paris Il, reserves have shown
large increases, while spreads have narrowed cenagily.

The year 2003 showed a remarkable increase inettmvery rate, which reached 100%.
This year had been marked by an unprecedentedaseri@ net foreign assételd by
Lebanese banks as well as an increase in the nsupply by 11.9% in that year with a
high liquidity rate in comparison with the yearsO020and 2002. Consequently, inflation
increased during this period.

The situation observed in 2003 is the consequericéhe Paris Il measures, which

contributed to the expansion of foreign currencgess held by the Central Bank from
about $5 billion at the end of 2002 to almost $illlob at the end of 2003.

Two substantial declines were recorded in March@atbber 2004 when the recovery rate
fell to 0%. During those two months, because oftjgal wrangling, Lebanon witnessed

tension in the markets accompanied by mass bankecsions of the national currency to
currencie® of other more stable countries. As a result, dutinese two months, the

Central Bank directly funded the government in nLarder to offset the decline in bank
financing following the wave of conversion of LL toreign currencies.

In March 2004, the Leb-2016 experienced a priceea®e against a stable price trend of
other obligations. One month later, the Leb-200&refesed by 5 points against an increase
of 4 and 1.5 points respectively in the Leb-2008 beb-2016 bonds.

In October 2004, the Leb-2006 saw a price decrefdepoints against a rise in prices of
the Leb-2008 and Leb-2016. The following month, ltle®-2016 experienced a decline of
more than 5 points against that of Leb-2006 and2@(18.

Moreover, the decrease in the rate of recoveryatoler 2004 is explained by the Central
Bank's replacement of Lebanese bonds with bondgocfign currencies. This last
operation was undertaken through the release oflddmd obligations by the Lebanese
government.

3 Following the Paris Il conference, Lebanon hagited in December 2002, $ 950 million and during th
first half of 2003, 1500 billion dollars. Thus, thesets of Banque Du Liban increased by $ 512%omill

*4 The share of net foreign assets in banks, wittexoeption of gold, at the end of 2003 amountetidoe

than 27% of the overall money supply (M 3). M 3lutes Lebanese currency in circulation and bottahtd
foreign currency deposits. (Associations des Bas@ueliban, Rapports Annuels, 2002/2003).

“° This has caused a liquidity crisis in the nationakrency where interbank interest rates on L.Lehav
increased from 3.83% to 5.22% from February to M&@04, and from 3.55% to 6.76% from September to
October 2004.
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Conclusion

In the present study, we focused on bonds issuenbdhbby the Lebanese government
during the period of October 2001 to November 20B#st, having mentioned the
characteristics of Lebanese bonds, we calculatedatituarial rate of these bonds as an
indicator of “primary” default and we followed tme#volution during their lifespan. This
evolution is linked to the international confererfoe support to Lebanon (Paris II). A
comparison between the different bonds shows alaimvolution in the actuarial rate.
Nevertheless, the risk premium changes from ona loaanother (difference between
durations and maturity etc...). We proposed a measuceadit risk of dollar-denominated
Eurobonds from the Lebanese government. We comrsldesth cases of a zero and non-
zero recovery rate. For the period following thenfesence on debt relief, held in
November 2002, our results show that the averagengat probabilities showed an
increase in cases where R = 0. The introductiath@frecovery rate plays a crucial role in
the evolution of default probabilities. Indeed, fr@bability of payment for two and five
years ahead has decreased, but the probabilitgysh@nt for ten years into the future has
increased. Similarly, we have seen an increadeeimgcovery rate from 27.3% to 84.95%.

The political situation led to changes in the mangpolicy adopted by the Central Bank.
Thus, it has been suggested to swap on a reguses &ad for secondary market operations
to recognize the changes of supply and demandrfadtothe market. This policy is
justified by the necessity for the government ob&mon to use US dollars. The pressures
suffered by the foreign exchange mafkéed to a liquidity crisis in the national currency
of Lebanese banks. This had an adverse effectefetlel of interest rates and especially
on the level of foreign reserves held by the Cérank. The market reactidhto this
political situation underscores the change in thelwtion of default probabilities and
recovery rates.

To what extent do political shocks explain Lebasor&ilure? We have noticed a
significant impact of political shocks leading taranifestation of a crisis of confidence
(resulting in the abandonment of the national away® This situation has led to a liquidity
crisis. Thus, it is highly probable that withouetimtervention of both the Central Bank and
external aid, Lebanon would have experienced cnediblems eventually leading to a
sovereign default. However, there is a questiort teaains unresolved: what drives
international agencies to grant loans to a couikeyLebanon while political forces within
the country may bring its sovereignty into the pietat any time?

Lebanon is a country “at risk,” because of both rmaconomic constraints and the policies
adopted by the Central Bank, which maintain a vegp level of interest rates. Lebanon is
now facing a very delicate situation given the ahk political situation and its excessive
debt levels, which could lead to a sudden inacbaggi to international markets.
Moreover, the existence of a wide credit spreadanjunction with political shocks may
lead to a crisis of confidence, a deteriorationciadit quality and thereafter to a self-
fulfilling debt crisis. The present study showsttimerest rates in Lebanon are affected by
liquidity conditions as well as by a perceived seign risk.

“6 Where the dollar was bought at its highest pri¢el LL) or more.
" This may be explained by the level of confideniseasvis the market and the country.
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The positive results from the Paris |l confererext tio a favorable evolution in the state of
Lebanese public finances situation and to a loweevising of debt. Although, Lebanon
presents public debt indicators far beyond thosetloér countries that have experienced a
crisis, it has not experienced a default on itemmdl borrowing. Following the work of
Reinhart, Rogoff, and Savastano (2003) on debterdoce, we must agree that historical
factors play a fundamental role.
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Appendix

Table 1: Evolution of the Lebanese government’s fencial operations (1995-2006)

Billions of LBP 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
GDP 18028 | 20417 | 22880 | 24509 | 24816 | 24816 | 25188 | 26205 | 29604 | 32586 | 33010 | 32771
Total revenue 3033 | 3533 | 3753 | 4430 | 4868 | 4749 | 4646 | 5830 | 6654 | 7515 | 7405 | 7295
Total revenue/GDP 16.82 | 17.30 | 16.40 | 18.07 | 19.62 | 19.14 | 1845 | 22.25 | 22.48 | 23.06 | 22.43 | 22.26
Total expenditure 6342 | 7732 | 9662 | 8386 | 8910 | 10932 | 9171 | 10139 | 10593 | 10540 | 10203 | 11876
debt servicing | 1875 | 2653 | 3378 | 3214 | 3624 | 4197 | 4312 | 4622 | 4874 | 4021 | 3534 | 4636
Total expenditure/GDP | 35.18 | 37.87 | 42.23 | 34.22 | 3590 | 44.05 | 36.41 | 38.69 | 35.78 | 32.35 | 30.91 | 36.24
Budget deficit 3309 | 4199 | 5909 | 3956 | 4042 | 6183 | 4525 | 4309 | 3939 | 3025 | 2798 | 4581
Budget deficit/Total
expenditure (%) 52.18 | 54.31 | 61.16 | 47.17 | 45.36 | 56.56 | 49.34 | 4250 | 37.18 | 28.70 | 27.42 | 38.57
Debt servicing/Total
expenditure (%) 2956 | 34.31 | 34.96 | 38.33 | 40.67 | 38.39 | 47.02 | 4559 | 46.01 | 38.15 | 34.64 | 39.04
Debt servicing/Total
revenue (%) 61.82 | 75.09 | 90.01 | 72.55 | 7445 | 88.38 | 92.81 | 79.28 | 73.25 | 5351 | 47.72 | 63.55
Budget deficit/GDP 18.35 | 20.57 | 25.83 | 16.14 | 1629 | 24.92 | 17.96 | 1644 | 1331 | 928 | 8.48 13.98
Source Associations des Banques au Liban, Rapports Ann1€185-2006)
Table 2: Evolution of Lebanese total public debt: hternal and external (billions of $)

Billions US $ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Public debt 8 11.5 13.2 14.5 17 18.1 18.8 16.9 17.9 176 194 20

(% of GDP)  66.56 84.49  86.54 88.74 102.76 109.41 11.96 96.74  90.7 81.02 8815 9154
Eggima' 1.34 1.9 2.44 4.16 551 718 96 146 155 184 192 20.4

(% of GDP)  11.15 1396  15.99 25.46 3331 434 57.17 8357 7854 847 8725 9337
g:g’t" public g 54 134 156 18.7 225 253 284 315 334 36 386 404

(% of GDP)  77.71 98.45  102.27 11445 136 152,92 169.12 180.31 169.23 165.7 1754  184.9

Source Associations des Banques au Liban, Rapports Ann€185-2006)

Table 3: Average cost of public debt

Date

Prior to Paris Il conference

(Nov- 2002)

After Paris Il conference

(Nov- 2003)
Dec-04

Total debt

11.97%

8.36%
6.40%

Source Republic of LebangmMinistry of Finance, December 2004

Domestic debt

13.20%

9.23%
5.80%

External debt

9.21%

7.39%
7%

29




Table 4: Transactions concluded in the context of&tis Il conference (in billions of US
dollars)

Amount Debt cancellation  Conversion Rescheduling*

Central Bank of Lebanon 4.1 1.8 19 0.4
Paris Il 2.4 2.4
Commercial banks 3.6
Cash 2.7 2.7
Values < 3 month 0.3 0.3
Values > 3 month 0.6 0.6
Total 10.1 1.8 2.7 5.6

* inclues principal and Interest
Source Republic of LebangMinistry of Finance, December 2003

Table 5: Eurobonds issued within the context of Pas Ill and |l conferences

Maturity Amount $ Coupon

Eurobonds issued in Paris llI

XS0312416000 Jul-17 300.000.000 3.75%

XS0312416778 Jul-12 200.000.000 3.75%
Eurobonds issued Paris Il

XS0160503347 Dec-17 2.007.511.000 4%

XS0160456322 Dec-17 650.000.000 5%

XS0160456322 Mar-18 700.000.000 5%

XS0169203048 Mar-18 200.000.000 5%

Source Republic of LebangmMinistry of Finance, December 2007

Table 6: The structure of Lebanese external debt

External debt (billions of $) 2002 2003 2004 2005 2006
Bilateral 0469 1.123 1.184 1.06 1.094
Multilateral 1.072 1236 1.319 1.277 1.421
Commercial bank 0.289 0.224 0.169 0.108 0.085
Eurobonds 12.484 1276 15.45 16.14 17.25
Special TB in foreign

currency 0.278 0.278

Source Republic of LebangmMinistry of Finance, December 2007

Table 7: Rating of the Lebanese sovereign public de

Agency Foreign currency Domestic currency
Rating on Rating on short Rating on Rating on
long run run Perspective  long run short run Perspective
Fitch IBCA Ltd B- B Stable B-
Moody's Investor
Services Ltd B3 Negative
Standard and Poor's B- C Negative B- C Negative

Source Republic of LebangmMinistry of Finance, January 2008
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Table 8: Composition of country risk: Lebanon and egion of the country

Lebanon
Jun-06
Political risk rating 58.5
Financial risk rating 31.5
Economic risk rating 255

Synthetic rating
reflecting Country
risk* 57.8

Country region

Level of risk
Moderate
Very low
Very low

74.8 Low

Source Rating agency: le groupe PRS (the Political Riski8es agency), Byblos research

Note:* The synthetic rating comprises political, fin@lcand economic risk.

The ratings of political and synthetickrtake values from 0 to 100. 100 indicate the lorig.
The ratings of economic and financial risk takeuseslfrom 0 to 50. 50 indicate the lower risk.



