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Sovereign ratings provided by Credit Rating Agencies (CRAs) are meant as indicators about issuer countries’ ability to
pay back their debt in due time. As such, CRAs opinions affect institutional demand and market pricing of the debt of
a country. Nevertheless, ratings published by CRAs often exhibit a systematic delay in capturing timely variations in
the creditworthiness of an issuer. Despite the fact that this feature provides the markets with a certain degree of
stability, avoiding abrupt market shocks caused by unexpected ratings, changes in the credit health of an issuer are
often more timely reflected through Credit Default Swaps (CDS) spreads. In this sense, exploiting the high frequency
credit market information through the construction of a simple market-implied rating system may prove useful as a
real time indicator of a country’s credit rating. Of course, one should have in mind that the ability in anticipating rating
changes depends on the speed and accuracy of financial markets in pricing information about an issuer’s
creditworthiness as well as on their liquidity.

A notable example of the divergence between market expectations and credit rating agencies decisions on
creditworthiness is Greece. In 2019 and up to early 2020, Moody's, S&P Global and Fitch had gradually upgraded the
Greek sovereign rating to “B1” (Stable Outlook), “BB-" (Positive Outlook) and “BB” (Positive Outlook), respectively. In
November 2020, Moody’s upgraded the Greek sovereign rating to “Ba3” (Stable Outlook) on the basis of both the
continuation of the reform orientation in 2020 and the positive economic prospects of the country in the coming
years. In April 2021, S&P upgraded the Greek sovereign rating to “BB” (Positive Outlook), from “BB-". Despite these
positive developments, after more than a decade in the “junk” bond rating category, Greek debt remains below the
“investment grade” rating despite recent improvements in economic activity and the support given from ECB’s PEPP
bond-buying programme.
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To analyse the links between investor perceptions and credit rating agencies, we investigate the relationship between
CDS spreads and sovereign ratings by employing a simple regression framework. In particular, we employ a one-way
fixed effects model on a panel dataset of 60 countries during the period starting from Q1:2004 until Q3:2021. We use
the 3-month average of 5Y sovereign CDS in US dollars for each country and the long-term credit rating scores provided
by the S&P, Moodys and Fitch rating agencies. Moreover, we control for common time effects by employing three
global variables, namely, crude oil price, the VIX index and US Treasury 10-year bond rates. To account for possible
heteroscedasticity and autocorrelation, we employ robust standard error clustered at the country level. Our panel
regression model is given by:

log(CDSi,t) = By + By X rating;, + B, X log(oil,) + B3 X log(vix;) + f3 X log(us10y,) +n, + &+

Given coefficient estimates of the above regression model, CDS-implied ratings are derived by mapping realized CDS
spreads to an estimated rating score under the assumption that there is no mispricing errors by the CDS market. In
order to translate the ordinal alphanumeric ranking of ratings into numeric values we assign a linear scaling
transformation system starting from zero (indicating selective default (SD)) to 100 (indicating “AAA” rating). We opt
to include the credit outlook decisions (denote by *-, *+) provided by each rating agency in order to improve the
discreteness of rating agency scores and enrich the informational content of our model. The rating score used in our
empirical analysis is the average numeric rating across the three rating agencies.
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Expectedly, actual ratings exhibit less volatility than market implied ratings and often are led by CDS market
expectations. In particular, during the global financial crisis and just before Europe’s debt crisis CDS markets reflected
Greece’s financial health deterioration almost six months ahead of credit rating agencies. One should note however
that a key assumption in our results is that CDS markets exhibit no mispricing errors, i.e. investors are always correct
in accurately and timely pricing default risk in CDS spreads. Clearly, this is an oversimplification aimed mainly in helping
us derive market-implied ratings. It is obvious from figure 3 that the CDS market has indeed been a leading indicator
for CRAs decisions in both the downgrade (2008-2011) and the upgrade (2017-now) phase of the ratings cycle.



Economic Research & Investment Strategy
Greek Sovereign Ratings: Markets signal (and price) Investment Grade

Currently, the deviation between market implied ratings and ratings provided by credit agencies are characterized by
a large positive gap. More specifically, in the past two months CDS spreads implied that Greek debt should be assigned
a rating above “A”. In contrast, the average rating across the three rating agencies was BB- with positive outlook, i.e.
a seven notches difference. This divergence reflects two factors. First and foremost the more conservative nature of
CRA behavior who deliberately aim to lag market developments and second the positive impact on market sentiment
and pricing of the inclusion of Greek Government bonds to ECB’s Pandemic Emergency Programme or PEPP, which
lowered Greek bond yields affecting in an indirect way the pricing in the CDS market.

CDS implied ratings also point towards a substantial change in markets’ perception on sovereign risk ranking amongst
EU periphery. At the start of the period, Italy and Spain were viewed as substantial less risky sovereigns, with both
Portugal and Greece lagging behind. Over the course of the years though, Portugal has managed to get an implied

ratings upgrade and now correlates highly with Spain while Italy has been “downgraded” to the levels of Greek
sovereign risk.
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Disclaimer: This document is produced by the Economic Research & Investment Strategy Department of Piraeus Bank (hereinafter
“the Bank”), which is supervised by the European Central Bank (ECB), in collaboration with the Bank of Greece and is sent or
provided to third parties, without any obligation of its author. This document or any part of it should not be duplicated in any way
without the prior written consent of its author.

The information or opinions included in this document are addressed to existing or potential clients in a general manner, without
taking into account the particular circumstances, the investment objectives, the financial ability, the experience and/or knowledge
of the potential recipients of this document and, as a result, they do not constitute or should not be considered neither as a
solicitation or offer for the conduct of transactions in financial instruments or currencies nor as a recommendation or advice for
decision making in relation to those. Taking into account the aforementioned, the recipient of the information contained in this
document should proceed with his/her own research, analysis, and confirmation of the information which is included in this
document and seek for independent and professional legal, tax and investment advice, before proceeding with any investment
decision making.

The information depicted in this document is relied on sources that the Bank considers to be reliable and is provided on an “as is”
basis, however, the Bank cannot warrant as to their accuracy and completeness. The opinions and estimates herein are related to
the trend of the local and international financial markets at the indicated date (prices at closing time) and are subject to changes
without any prior notice. Notwithstanding the above, the Bank might include in this document investment researches, which have
been conducted by third persons. In this case, the Bank does not modify those researches, but it presents them on an “as is” basis,
therefore, no responsibility is assumed in relation to the content of the aforementioned investment researches. The Bank is under
no duty to update the information contained in this document. Considering the above, the Bank, the members of its Board of
Directors and the relevant persons assume no responsibility for the information included in the present document and/or for the
outcome of any investment decisions made according to such information.

Piraeus Bank Group is an organization with a significant presence in the Greek market and an increasing one in the international
markets providing a wide range of investment services. In the context of investment services offered by the Bank and/or any other
Piraeus Group companies in general, there might be cases whereby conflict of interests may arise in relation to the information
provided herein. Reference should be made to the fact that the Bank, the relevant persons and/or other Piraeus Group companies
indicatively:

Are not subject to any prohibition in relation to trading on own account or in the course of providing portfolio management services
prior to the publication of this document or the acquisition of any shares prior to any public offering or the acquisition of any other
securities.

May offer upon remuneration investment banking services to issuers for whom this document may contain information.

May participate to the issuers’ share capital or acquire other securities issued by the aforementioned issuers or attract other
financial interests from them.

Might provide market making or underwriting services to issuers that might be mentioned in this document.

Might have published papers the content of which is different or incompatible to the information presented herein.

The Bank as well as the other Piraeus Group's companies have enacted, implement and maintain an effective policy, which prevents
circumstances that may give rise to conflicts of interests and the dissemination of any information among the departments
(“chinese walls”) and they also constantly comply with the provisions and regulations relevant to inside information and market
abuse. Also, the Bank confirms that it doesn’t have any kind of interest or conflict of interest with a) any other legal entity or person
that could have participated in the preparation of the present document and b) with any other legal entity or person that couldn’t
have participated in the preparation of the present document, but had access to it before its publication.

It is duly stated that: the investments described in the present document include investment risks, among which the risk of losing
the entire capital invested. In particular, it is stated that;

The figures presented herein refer to the past and that the past performance is not a reliable indicator of future performance.

In case the figures refer to simulated past performance, that past performance is not a reliable indicator of future performance.
The return on investments might be positively or negatively affected as a result of currency fluctuations, in case the figures are
denominated in a foreign currency (other than Euro).

Any forecasts in relation to future performance, may not be a reliable indicator of future performance.

The tax treatment of the information as well as transactions pertained in this document, depends on each investor's individual
circumstances and may be subject to change in the future. As a result, the recipient should seek for independent advice in relation
to the applicable tax legislation.

The distribution of the present document outside Greece and/or to persons governed by foreign law may be subject to restrictions
or prohibitions according to the applicable legislation. Therefore, the recipient of the present should seek for independent advice
in relation to the applicable legislation, in order to look into such restrictions and/or prohibitions.



