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ABSTRACT

The paper investigates the potential effects of a sovereign credit rating upgrade to investment
grade on the trajectory of the Greek economy. A cross-country empirical analysis of past upgrades
suggests that an economy’s upgrade to investment grade is associated with a reduction in sov-
ereign bond yields and spreads by about 70 basis points. In the long run, such an upgrade boosts
real GDP and reduces GDP volatility by 2.5% and 0.48%, respectively. Furthermore, the find-
ings derived from a dynamic factor model indicate that an upgrade to investment grade is expected
to reduce Greek sovereign bond yields and pass through to the Greek banking sector by reduc-
ing its funding costs and narrowing the spread between Greek and euro area bank bonds. Sub-
sequently, a DSGE model featuring a rich financial sector, calibrated to the Greek economy, is
employed to trace the dynamic responses of key financial and real variables to an upgrade to
investment grade. The model suggests that an upgrade to investment grade that reduces bank
funding costs has a positive impact on the real and financial sectors of the Greek economy in
both the short and the long run. Finally, counterfactual experiments illustrate that a sovereign
credit rating upgrade to investment grade has a stabilising effect on both the banking sector and
the real economy in the face of adverse shocks.
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Ol EMIAPALEIL THL NMIZTOAHNTIKHL
ANABAOMILHL THL EAAAAOL LTHN EMENAYTIKH
KATHTOPIA

Mapiavln Avaotacdtou
Tpanela tng EANGdog, AietBuven Owkovopikig Avdluong kar Meketav

Xiova Mnaigouoia
Tpdmega tng EANddog, AieGOuvon Owcovopikii¢ Avdluong kat Mehetwv

Laxapia¢ Mmpayouddkng
Tpdnela tng EANGdog, AietBuvan Owkovopikig Avdhuong kar Meketav

Anpntpng Malhiapémoulog
Tpanela tng EANddog, AietBuven Owkovopikig Avaluong kat Meketav,
kat Navemotipo NMepardg, Tpfpa Xpnpatooikovopikig kar Tpamelikig Atoikntikig

Métpog Mnyrakng
Tpdmela tng EAAadog, AieiBuvon Owcovopikng Avdaluong kat Mehetov

Anprtpng Namayeswpyiou
Tpanela tng EANGdog, AietBuven Owkovopikig Avahuong kat Meketav

Mavlog Mérpoulag
Tpamela tng EAAGdog, AieiBuvon Owcovopikig Avaluong kat Mehetov

NEPIAHWH

H pehétn eEetdlet T duvnuinéc emdoAoeLs pog ovapaduong g xpatirig motolymroiric aklo-
ASynong g EAAadog oty emevduting xoatnyopia yia v eMAnviry owrovoulo. Agyird, ToQou-
oudleton gumelpri] OLEQEUVNON, XONOLUOTOLWVTAS £va ueydho delyua owxovoudy, TG00 ava-
TTVOOOUEVOV GO0 KO OVETTTUYUEVMV, OQLOUEVES EX TV OmtoiwV avafaduiotnxray oto didotnua
2000-2022. Extiudton 1L avafdduion oty exevOuTing ®atyooia empéQeL o uoviun neimon
TV AWTOOGCEWV TOHV ROATIXDV OUOASYWV Xatd mtepimov 70 wovddec fdong, tnv mepiodo 3 unveg
7TOLY €¢ RO 3 PVES LETA TV avafdBuion, ®oBmdg ®oL ONUAVTIXES HOLQOOLROVOULXES ETLOQAOELS,
dnmg avEnon tov mpayuatrot AEIL og fdBog xodvov, xotd 2,5% nan pelmwon g netofintom-
tdg tov ®otd 0,48%. Zn ovvEyxeia, N uehétn eEetdlet g duvnunég emdpdoelg wag avapdoue-
oNg OV eMEVOUTLXY] RATNYOQIO YLt TV €AANVIXY] owrovoulo. AQyLxd, EXTIUATAL 1) LELWOT TOV
%O0TOVS XONUAToddToNg yia To EAANVInG Anudolo mov avouévetal wg ouvEmeLd TS avafaduL-
oNg, Ue T XONON VIOIELYUATOV RAWTOANG arroddoemv. Katdmiy, diepevvavtar ou Suvntirég emi-
00d.0eLC TG €V AOY®™ UELMONG OTOV TQAYUATIXO KL OTO YONUATOTLOTMTIXO TOUEX TNG EAANVIRIC
owrovouiag 0to TAaiow evag duvapurol 0ToyaoTroU VTOE(YUATOS YEVIRIG LO0QQOTIOG. ZTGY0G
elvoL 1) AViXVEVOT ROL ROTOVONON TV UNXAVIOUAV HETAdOONS TG BeTinrig avtg dtatagayig otv
TQAYUATIXY] OLROVOULDL %O TOV TOATECLXO TOUED, RABMDS RAL 1) TOOOTLXY| TQOOEYYLON TWV OVOUE-
VOUEVWV ETMLOQACEMV UEC®M TQOCOUOLDOEMY TOV VTTOIEYUATOS. ZUUPVOL UE TOL EVQHUATO TN TTQO-
oopotwong oto whaiolo tov vrodeiyuarog, wa avafdaduion tov EAAnvinot Anpootov oty emev-
dutni| natnyopio 0dnyel og udviun aENOY Tov ETLTEOOV TMV PACLRDV OLXOVOULRMDV KL YONUAL-
TOTLOTWTLRAV LeyeBdv. MaxpompdBeona, to enimedo tov mpayuatirot AEIT avEdvetal xou evi-
oyvovTaL TO TEATECIRA REQPAMULO RO OL TILOTWOELS. Emumpdofeta, emdod otabepomomtird 1600
OTOV TEOTTECIHO TOUEN GO0 KOL TNV TTQOYUOTLXY] OLXOVOULCL.
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I INTRODUCTION

With the exception of the pandemic down-
turn, the Greek economy has been growing at
a fast pace in recent years, recording increases
in investment and exports, as well as a sharp
decline in the ratio of public debt to GDP.
This marked progress has been reflected in
declining sovereign spreads and a steadily
improving sovereign credit rating. The eager
anticipation of Greece’s sovereign credit rat-
ing upgrade to investment grade raises the
question of whether such an upgrade may
itself have an effect on the trajectory of the
Greek economy.

While the impact of sovereign credit ratings on
the pricing of securities is well established in
the literature, their macroeconomic impact has
received less attention. Even scarcer is aca-
demic research that specifically explores the
possible implications of a sovereign credit rat-
ing upgrade from non-investment grade to
investment grade status. This study attempts to
explore the implications of an upgrade of the
Greek economy to investment grade, moti-

vated by the change of the economy’s sovereign
credit rating outlook to positive by S&P in
April 2023 and seen from that point in time.!

The remainder of the paper is structured as fol-
lows: Section 2 offers a brief review of the lit-
erature. Section 3 presents cross-country evi-
dence regarding the impact of an economy’s
upgrade to investment grade on sovereign bond
yields and spreads, as well as on equities, using
generalised method of moments (GMM) esti-
mations. Section 4 focuses on the potential
impact of such an upgrade on the Greek econ-
omy. First, we employ a dynamic factor model
to estimate the credit risk component of 10-
year Greek government bonds and, ultimately,
to gauge the effect of an upgrade on the fund-
ing costs of the sovereign and the banks. Sub-
sequently, we use a dynamic stochastic general
equilibrium model with a rich financial sector
to provide a quantitative and qualitative assess-
ment of the effects of the sovereign credit rat-
* The views expressed in this article are of the authors and do not

necessarily reflect those of the Bank of Greece. The authors are

responsible for any errors or omissions.

1 This study was completed in July 2023. The cut-off date for the data
employed in the econometric analysis is 15.6.2023.
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ing upgrade to investment grade on key finan-
cial and real variables. Finally, we perform
counterfactual experiments to examine the pos-
sible impact of the upgrade on the resilience of
the Greek economy. Section 5 presents our
conclusions.

2 A BRIEF LITERATURE REVIEW

2.1 REAL EFFECTS OF A SOVEREIGN CREDIT
RATING UPGRADE

The growth rate of GDP responds to changes
in sovereign credit ratings via the interest rate
or cost of funding channel and the capital flows
channel. Regarding the former, sovereign
credit rating upgrades directly affect the cost
of funding of the government and are also
associated with a decline in corporate bond
yields and bank lending rates, which lowers the
cost of capital for the whole economy. This
lower cost transforms some of the investment
projects which had a negative net present value
(NPV) before the upgrade into projects with a
positive NPV, thus leading to an increase in
private investment and, therefore, output. Fur-
thermore, lower interest rates, coupled with a
decline in perceived country risk, also prompt
an increase in the supply of credit, which fur-
ther boosts output growth. Improved investor
confidence, as a result of a rating upgrade, also
works in the same direction.

Empirical evidence on the real effects of sov-
ereign credit rating upgrades is limited. In
a study of 103 countries over the period
1982-2012, a one-notch rating upgrade is esti-
mated to lead to an increase of 0.6 percentage
points (pps) in the subsequent five-year aver-
age annual growth rates of the re-rated coun-
tries, while the corresponding impact is 1.7 pps
when the rating is close to the investment-
grade threshold (Chen et al. 2016). Similarly,
private investment growth increases by 4.5 pps
in the year of the upgrade and by 3.2 pps in the
following year, while the coefficient is
insignificant for the subsequent years and for
the cases where upgrades cross the investment
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grade — though the latter finding is probably
due to the very small fraction of such cases
(Chen et al. 2013).

Turning to the second channel, sovereign rat-
ing changes also impact capital flows, includ-
ing FDI flows, as they mitigate the information
asymmetry between foreign and domestic
agents, thus improving the upgraded econ-
omy’s access to international capital markets.
In a panel study of emerging market
economies, a one-notch rating upgrade results
in an increase in FDI (as a percentage of GDP)
of about 0.33%, or of 2.38% when moving from
a speculative to an investment grade (Emara
and El Said 2021). Cai et al. (2018) examine
this relation in a panel of OECD countries and
report similar findings, with the exception of
a small subset of countries, including Greece,
though the inclusion of the Greek sovereign
debt crisis in the sample may be a confound-
ing factor. Finally, significant causality effects
run from sovereign ratings to measures of eco-
nomic risk (Athari et al. 2021).

2.2 FINANCIAL EFFECTS OF A SOVEREIGN CREDIT
RATING UPGRADE

Sovereign credit ratings remain a significant
determinant of the corporate credit ratings of
domestic firms (see e.g. Ferri et al. 2001;
Borensztein et al. 2013; Cheikh et al. 2021;
Wang and Xie 2022), despite the fact that
credit rating agencies have gradually allowed
for exceptions to their standing policy of
never rating a corporation above the sover-
eign (the “country ceiling”). However, it has
been found that the degree of spillover from
sovereign to corporate rating is larger for
downgrades than for upgrades (Borensztein et
al. 2013). Specifically, it is reported that a
two-notch upgrade of the sovereign rating
would lead to an increase in the corporate rat-
ing by one notch.

Consistent with this rationale, it has been
found, as aforementioned, that sovereign credit
ratings or other measures of sovereign risk
affect corporate spreads and the likelihood of



corporate bond issuance (see e.g. Eichengreen
and Mody 2000; Bedendo and Colla 2015;
Bevilaqua et al. 2020). Also, several studies
document the close association between
credit risk premia in sovereign bonds and sov-
ereign credit ratings (see e.g. Malliaropulos and
Migiakis 2018; El-Shaggi and von Schweinitz
2018). As such, a possible channel of trans-
mission of sovereign credit rating changes
to the economy works through the cost of cor-
porate funding. In particular, on balance, the
long-run pass-through of sovereign yields to
corporate yields is around one-to-one, while it
is larger for financial firms compared to non-
financial firms (Li et al. 2023). Finally, there
is evidence of reinforcing dynamics between
yields, sovereign and bank ratings (Gibson et
al. 2017), whereby a 1-notch change in the
sovereign rating may, in the long run, lead to a
2.5-notch change in that same variable, a change
in spreads of around 3 pps and a 2-notch change
in bank ratings.

The investment-grade (IG) threshold is impor-
tant for financial entities, due to its role in
financial regulation? and its use by large insti-
tutional investors in their portfolio allocation
mandates (see e.g. Ellul et al. 2011; Falato et
al. 2021; Baghai et al. 2023). Thus, several
papers have argued that there exists a “cliff
effect” across the IG threshold for the pricing
of debt in bond and credit markets, which
increases the risk premia paid by downgraded
entities beyond what would be explained by
the size of the downgrade (see e.g. Jaramillo
and Tejada 2011) and amplifies the effects of
shocks on non-1G assets (see, among others,
Cantor and Packer 1996; Acharya and Steffen
2020; Bevilaqua et al. 2020). Moreover,
Jaramillo and Tejada (2011) show that a rat-
ing change to below (or above) the IG thresh-
old adds (or deducts, respectively) 35 basis
points (bps) to the bond yields of affected sov-
ereigns, on top of what is explained by stan-
dard rating changes. In this respect, given the
importance of the IG threshold for regulatory
purposes, recent studies highlight the financial
stability risks stemming from a potential wave
of downgrades of IG assets to non-1G status

(see Altman and Heine 2020; Chodorow-
Reich et al. 2021).

Finally, an extensive body of literature has
examined stock price reactions to credit rating
announcements (see e.g. Griffin and Sanvicente
1982; Holthausen and Leftwich 1986; Hand et
al. 1992; Goh and Ederington 1999; Jorion et
al. 2005; Even-Tov and Ozel 2021). Using
mostly monthly or multi-day announcement
windows, this body of research shows that, on
balance, credit rating downgrades often reveal
new information and lead to significant stock
price reactions, but upgrades do not. This could
be an indication that usually markets have
already incorporated information about
upgrades by the time of their announcement.

3 CROSS-COUNTRY EMPIRICAL ANALYSIS

3.1 PREVIOUS CASES OF SOVEREIGN CREDIT
RATING UPGRADES TO INVESTMENT GRADE

In the recent past, there have been several
rating upgrades to investment grade. Using a
large database for 77 economies worldwide,
spanning the period from 1.1.2000 to 15.6.2023,
we have identified 16 cases of upgrades to invest-
ment grade in the (foreign currency) credit rat-
ings assigned by S&P, Moody’s and Fitch to so-
vereigns previously belonging to non-investment
grade. These are shown in Table 1, ordered from
the most recent to the oldest one.

Table 1 shows that, in most cases, an upgrade
to the IG category is preceded by a change in
the outlook of the credit rating to positive. The
average time lag between an outlook change to
positive and an upgrade is about 8 months.?

2 For the application of the investment-grade threshold in the
monetary policy framework, see Bindseil et al. (2017); for the
capital adequacy framework, see Altman et al. (2002).

3 With the exception of Panama’s upgrade. This case is treated as an
exception because, after Fitch changed its outlook to positive, in
early 2008, the turbulence in financial markets escalated and may
have resulted in a reluctance of the rating agencies to proceed to
an upgrade, amid the unfolding global financial crisis. Also, the
three rating agencies examined herein had all downgraded Portugal
to non-investment grade during the euro area debt crisis period;
however, as DBRS had sustained a sovereign credit rating within
the IG category for Portugal, we do not include this country among

the ones listed in Table 1.
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Table | Precedents of upgrades of sovereign credit ratings to investment grade

Country Date of upgrade to IG Date of positive ontlook Rating agency
Croatia 22/3/2019 21/9/2018 S&P
Cyprus 14/9/2018 15/9/2017 S&P
Hungary 20/5/2016 22/5/2015 Fitch
Philippines 27/3/2013 - Fitch
Turkey 5/11/2012 - Fitch
Uruguay 3/4/2012 - S&P
Indonesia 15/12/2011 - Fitch
Panama 23/3/2010 29/1/2008 Fitch
Brazil 30/4/2008 16/5/2007 S&P
Romania 6/10/2006 7/6/2006 Moody’s
India 22/6/2004 16/10/2003 Fitch
Bulgaria 4/6/2004 24/7/2003 S&P
Russia 18/10/2003 28/7/2003 Moody’s
Slovakia 30/10/2001 9/11/2000 S&P
Mexico 3/7/2000 2/2/2000 Moody’s

Source: Refinitiv.

Note: The date of the upgrade to investment grade (IG) is the date on which the first of the three major rating agencies (namely, Fitch, Moody’s

and S&P) upgraded the economy in question to investment grade.

Exceptions to the rule that an IG upgrade is
preceded by a change in the outlook of the sov-
ereign to positive are mostly related to emerg-
ing markets in the aftermath of the global
financial crisis; emerging market economies
(EMEs) were noted during the turbulence as
an exception to the developments in the world
economy. In fact, they were considered to be
net winners of the global financial crisis. As a
result, despite the downgrade cycle of that
period, in the case of EMEs rating agencies
proceeded to upgrades, although with a slight
delay in comparison to the improvements in
emerging market countries’ fundamentals.
Finally, the last column of Table 1 shows the
credit rating agency that first assigned an IG
rating to the sovereign of interest.

Using the information provided in Table 1, we
can then gauge the evolution of various financial
indicators around the event of the IG upgrade.
In particular, we have re-based sovereign bond
yields and spreads and equity market returns, so
that they take the value of 100 at the base date,
i.e. 3 months before the upgrade of the sovereign
rating to the IG category. In this way, we con-
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struct indices which are then rolled on, up until
3 months after the upgrade, and reflect the per-
centage point change in each indicator at t+3m
vis-a-vis its value at the base date (i.e. t-3m).

Chart 1 below illustrates the developments in
sovereign bond yields for a period of 3 months
before (i.e. from t minus 3 months) and 3
months after (i.e. up to t plus 3 months) the
upgrade.® Panel (a) illustrates the level of
yields, at each point in time, relative to their
value at the beginning of the examination
period. Panel (b) illustrates the same devel-
opments, when gauged through the yield dif-
ferentials between the countries that were
upgraded and a benchmark country (i.e. Ger-
many for euro area and EU sovereigns and the
US for all other countries).

Chart 1 shows that, 3 months after the
upgrade, yields and spreads experience a sim-
ilar movement: yields decline by 14% com-
pared to their initial level (3 months before the

4 Sovereign bond yield data were available for Brazil, Bulgaria,
Croatia, Cyprus, Hungary, the Philippines, Indonesia, India and
Turkey.



Chart | Evolution of sovereign bond yields and spreads around the time of the investment grade

upgrade
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Notes: The lines show the evolution of sovereign bond yields (panel a) and spreads (panel b) vis-a-vis benchmark bonds, re-based at
their level three months (t-3m=100) before the upgrade of the sovereign credit rating to the investment grade. The solid blue line is
the median of the re-based series and the light blue shaded area is their interquartile range (75th-25th percentile). The dashed red
line is the median of the series for bonds from European Union (EU) countries and the dashed orange line is the corresponding
median for emerging market economies (EMEs). The vertical black line indicates the timing (t) of the sovereign credit rating

upgrade to the investment grade.

upgrade), while spreads decline by 12%. This
means that, for a sovereign with a yield of 7%
and a spread over the benchmark of 500 bps,
the upgrade is expected to be associated with
a reduction of 100 bps in its yield and of about
60 bps in its spread. This reduction is measured
as the overall evolution during the 6-month
window applied; however, according to the
precedents we have examined, the larger part
of the fall in spreads is expected to come about
in the 3 months following the upgrade.

Nevertheless, this observation involves some
degree of heterogeneity: the coloured lines in
the two panels of Chart 1 show the movements
of yields and spreads in different groups of
countries that have experienced an IG upgrade.
The dashed red line in both panels corresponds
to the median of European countries and the
orange line to the median of emerging market
economies (EMEs). The picture in both panels
is uniform: European spreads and yields decline
relatively more than those of EMEs.

For equity markets, we construct two types of
indicators.® The first one measures the level of

the stock market price index at each point in
time, against its level at the base date. We use
both the general price index of each country’s
stock market and the country’s banking index.
The second group of measures intends to
extract information about the returns of these
indices in excess of those of indices capturing
world developments. In particular, at the base
date (t-3 months), the country-specific general
index is taken as a ratio to the MSCI World
index, and the corresponding banking index is
taken as a ratio to the FTSE World Banks
index, which captures share price developments
in the banking sector worldwide. Then, these
ratios are rolled over for the subsequent peri-
ods. Chart 2 below illustrates the findings.

Chart 2 shows that share prices, as measured
by the general stock market indices of the
countries in our sample, rise significantly in the
period preceding the IG upgrade: the general
stock market indices rise by about 11 pps

5 Data availability restricts the analysis for equity markets to the
following economies: Brazil, Bulgaria, Croatia, Cyprus, Hungary,
India (excluding banks), Indonesia, Mexico, the Philippines,
Romania, Slovakia and Turkey.
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Chart 2 Stock market developments around the time of IG upgrades
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Sources: LSEG, Refinitiv (data); Bank of Greece (calculations).

Notes: The panels show the evolution of share price indices, re-based at their level three months (t-3m=100) before an upgrade of the
sovereign credit rating to the investment grade. The blue line is the median of the re-based series and the light blue shaded area is
their interquartile range (75th-25th percentile). Panels a) and b) show developments in the equity markets of selected countries
around the time of the IG upgrade, while panels ¢) and d) correspond to developments in bank share prices. Panels a) and ¢) show the
level of the general and banking sector stock market indices at each time t, relative to their level three months before the IG upgrade
(i.e. index=P1/Pt-3m, where T={t-3m, t-1m, t=0, t+1m, t+3m; t=day of IG upgrade}). Panels b) and d) show the same developments
for the general and banking sector indices relative to MSCI World and FTSE-World Banks, respectively.

before the upgrade and smooth down by about ~ ment is smoothed down by 1 pp in the three
3 pps three months after that. Overall, in the =~ months after achieving the IG status. Never-
period spanning from 3 months before to 3  theless, the median excess return of the stock
months after the IG upgrade, the general stock  markets in economies upgraded to the IG cat-
market indices rise by about 8%. Relative to  egory vis-a-vis the world market is 5% in the 6-
world stock market developments, this rise is ~ month period around the event.

somewhat lower: in the three months preced-

ing the upgrade, the stock market rises by 6 pps ~ The share prices of the banking sector in
above the MSCI World, while this develop-  upgraded countries outperform their peers
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elsewhere. In particular, the statistics indicate
that the share prices of banks in countries
upgraded to IG rise by 3% vis-a-vis the global
banking sector in the period from 3 months
before to 3 months after the upgrade. This is
an important finding, as it may indicate that
Greek banks will face more favourable condi-
tions in raising equity capital after the upgrade
of the Greek sovereign rating to investment
grade.

3.2 DYNAMIC PANEL GMM ESTIMATES

Effects on sovereign bond yields

The next step in our analysis is to formally esti-
mate the effects of an upgrade to investment
grade on the yields and spreads of sovereign
bonds. In this sub-section we make use of a
large dataset of 77 countries’ bond yields and
ratings, augmented by the inclusion of the
annual percentage changes in their foreign
exchange rates against the US dollar and of a
proxy for global monetary policy.® Data are in
daily frequency and cover the period from
1.1.2000 to 15.6.2023. The estimated equation
is the following:

ry=a;+p, ¢+, EFFR,+f, % AFX;
+B P+, (1)

where:

r;, is the yield on the ten-year bond of country
i=1, 2,...N, at each point in time t=1, 2,...T;

c; is the rating of country i (at each point in
time f);

EFFR, is the effective Fed funds rate at each
point in time ¢;

%AFX;, is the annual rate of return of the
exchange rate of the currency of country i
against the US dollar (1 USD/FX), with posi-
tive values denoting depreciations and negative
values appreciations of the currency;

Ii3mt+3mis an index taking the value of 1 in the
period 3 months before and 3 months after an

upgrade across the IG threshold for the coun-
try that has been upgraded and 0 in all other
cases (i.e. countries and periods).’

The variable of interest here is obviously the
index I/3mt3m Since, however, the literature
has established the existence of monetary pol-
icy effects globally, we also insert the effective
Fed funds rate (EFFR) to control for global
monetary policy effects. Ratings and the
dynamics of foreign exchange rates are intro-
duced in order to capture country-specific
effects that are not adequately captured by the
fixed effects also included in the model.
Finally, due to the need to address data prop-
erties whose roots in many cases exceed the
unity threshold of non-stationarity, the esti-
mation of the above equation has been done
using Dynamic Least Squares, i.e. a cointe-
gration technique for heterogeneous panels.

Table 2 reports the results. From the estima-
tion of equation (1), we conclude that the
upgrade to investment grade deducts about 52
basis points from the 10-year bond yield of the
sovereign which achieved this upgrade during
the 6-month period around the event of the
upgrade (coefficient ;). Note that this finding
comes on top of the effects captured by the
other variables in the setup, which include pos-
itive effects stemming from the proxy of global
monetary policy conditions, as well as country-
specific developments captured by ratings and
the depreciation of the currency (reflected
in positive values of the variable %AFX,).
Among them are the reduction effects exer-
cised by the smaller value of the rating variable
due to the upgrade; this deducts another 19
basis points (coefficient ;). All in all, the IG
upgrade is expected to deduct about 70 basis
points from the 10-year bond yields of the
upgraded sovereign during the quarter before
and after the event.

6 The setup is based on the one employed in Malliaropulos and
Migiakis (2023).

7 For this variable we have examined alternative definitions as well,
such as a variable that spans a period 6 months before up to 6
months after the upgrade or one that marks the upgrade only after
the rating is upgraded by two rating agencies to the IG. Our results

do not change significantly.
58
Economic Bulletin
December 2023



Table 2 Estimates of the effects of an IG upgrade on sovereign bond yields

B;: Ratings B.: Effective FFR
0.197#*** 0.327%**
(0.014) (0.009)
Adjusted R-squared J-B
16579k
0
66:9% [0.000]

Py: Foreign exchange B¢ 1G threshold

0.021%** -0.520%**
(0.001) (0.207)
ADF z-stat LLC t-stat
-14.652 -12.598
[0.000] [0.000]

Notes: The above cointegration setup is estimated using Dynamic Least Squares with leads and lags selected according to the AIC. Long-run
variances and cross-section fixed effects are included in the estimation. Asterisks (***, ** and *) denote significance (at 1%, 5% and 10%,
respectively). Figures in parentheses are standard errors and those in brackets are p-values.

Effects on economic activity

Next, we examine the effects that a rating
upgrade has on the growth rate of real GDP.
To do so, we again draw on previous experi-
ence, based on data for about 85 economies
worldwide. Data are at an annual frequency for
the period from 2000 to 2020.8 The dynamic
panel GMM setup estimated is of the follow-
ing form:

AY;=0AY, . +pAX; +VIG;+F +e; (2)

where:

Y is one of the following variables: real GDP
growth, GDP volatility and fiscal balance;

X s the vector of regressors, including the IG-
upgrade dummy;

Fis an index controlling for specific years/peri-
ods effects (i.e. period fixed effects).

The variable of interest IG;, namely the IG
upgrade, is constructed so that it captures the
new state of the economy as belonging to
investment grade. In particular, for economies
upgraded to IG from non-IG by at least one of
the three major rating agencies, the variable
takes the value of 1 for the year of the upgrade
and the years thereafter and 0 in all other cases
(i.e. years and countries). For the estimation
of the above setup, we use Arellano-Bond esti-
mators to remove moving average (MA) com-
ponents. Alternative setups (including system
GMM and dynamic panel FE models) have
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been examined, but their properties have been
found to be inferior to the AB-DPD model
used herein. Table 3 reports the results of the
estimations.

Table 3 Estimates of the effects of an IG

upgrade on real GDP

e B

0.684%** 0.801%**

Real GDP growth (0.002) (0.137)
- 0.161%** -0.403***

GDP volatility (0.007) (0.001)

Notes: The above dynamic panel data setups are based on Arellano-
Bond estimators, with errors robust for serial correlation and cross-
section heterogeneity (White period coefficient covariance and cross-
section clusters). Long-run variances and cross-section fixed effects
are included in the setup. Instruments used in the estimations, apart
from the dependent variable’s lagged values, are: (for the real GDP
growth equation) changes in the current account balance, changes in
the fiscal balance, changes in broad money supply, an index variable
capturing the status of the currency as a global reserve, the average
ranking of the country in governance indicators, history of default,
GDP volatility and period fixed effects. In the equation of GDP
volatility, we also add interest expenses, while for the fiscal balance,
on top of the previous instruments, we also add debt-to-GDP ratios.
Asterisks (***, ** and *) denote significance (at 1%, 5% and 10%,
respectively).

Our estimates reported in Table 3 suggest that,
following the IG upgrade, countries that have
been upgraded are expected to have:

(a) 0.8 pps higher real GDP growth rates;

and

(b) 0.4 pps lower GDP volatility;

8 The data source is Fitch Ratings. The full dataset covers 117
sovereigns, although data adequate for our purposes are available
for 85 countries.



Given that the setup includes an autoregressive
term (coefficient: g), we may infer the antici-
pated long-run effects from the above estimates
by the formula: 7—. In this regard, the long-run
effects of the IG upgrade are expected to be a
2.5% higher GDP level and a 0.48% lower GDP
volatility level. Thus, according to these results,
the IG upgrade is expected to have economically
significant effects, pushing up economic activity
and enhancing the resilience of the upgraded
economy. On the other hand, our sample includes
a large number of emerging market economies,
for which the effects of upgrades to IG may be
particularly strong. Hence, these estimates should
be interpreted as an upper bound.

4 IMPACT OF A SOVEREIGN CREDIT RATING
UPGRADE TO INVESTMENT GRADE ON THE
GREEK ECONOMY

4.1 IMPACT ON THE COST OF FUNDING

In general, cross-country differences in the cost
of sovereign funding reflect differences in the

monetary policy outlook, uncertainty about
future short-term interest rates and credit risk.
Since there is a common monetary policy in the
euro area, differences in sovereign bond yields
between member countries should largely
reflect differences in the credit risk of sover-
eigns. We have estimated the credit risk com-
ponent of 10-year Greek government bonds
using a dynamic factor model for defaultable
sovereign bonds along with the respective
credit risk components of Italian and Por-
tuguese government bonds.’

As shown in Chart 3, from the date of the
announcement of the positive outlook by
S&P! to the end of our sample period, the risk

9 The model is a time-varying affine term structure model (a
Dynamic Nelson-Siegel model; for the methodology, see Diebold
and Li 2006). The technique used for decomposing interest rates
is based on Bauer and Rudebusch (2020). We chose Italy and
Portugal for comparison because both countries are IG, but they
are the ones closest to the rating of Greece.

10 On 21 April 2023, S&P changed the outlook of Greece’s sovereign
rating to positive from stable; with a rating standing at BB+ at the
time, i.e. just one notch below investment grade, this development
signalled that an upgrade of Greece’s sovereign rating was very
likely in the next 12-18 months, according to the rating agency’s
definition.

Chart 3 Sovereign bond yields: differences in credit risk components

(basis points)

a) Greece vs ltaly
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3
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Source: Bank of Greece (econometric model).

b) Greece vs Portugal
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26/5/2023
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Notes: The credit risk components for each country have been estimated from an affine term structure model (of the dynamic
Nelson Siegel type), that allows the decomposition of their sovereign bond yields into an expectations component, a term premium
and a credit risk premium. The blue areas show the ratio of the credit risk component of the Greek 10-year sovereign bond to the
credit risk components of Italy (panel a) and Portugal (panel b). The black lines mark 21 April 2023, when the rating agency S&P
revised its outlook on Greece to positive, signalling a probable upgrade to investment grade.
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premia demanded by investors for holding
Greek sovereign bonds decreased by about 30
bps relative to the credit risk components of
other euro area sovereign bonds, such as the
Italian and the Portuguese ones. This devel-
opment explains the largest part of the 40 bps
reduction in Greek sovereign bond yields in
the same period." Thus, the credit risk differ-
ential of Greek sovereign bonds vis-a-vis
Italian ones has remained steadily negative
(standing at -25 bps on 15.6.2023) since S&P’s
announcement of a positive outlook for the
sovereign rating on Greece, despite the fact
that throughout this period Italy was rated in
the IG category, whereas at the time Greece
was not.!? So, the negative default risk differ-
ential may indicate that investors discount the
high likelihood of an upgrade of Greece to IG
in the near future.

At the same time, the comparison of the
credit risk premia on Greek sovereign bonds
to those on Portuguese bonds'? indicates that,
despite the discounting of a likely upgrade,
there may still be room for further compres-
sion of funding costs for the Greek State.
In particular, the credit risk differential
between the two countries’ sovereign bonds
stands at +55 bps at the end of our sample
period (on 15.6.2023). Based on the findings
reported in Section 2, which indicate that the
IG upgrade is associated with an overall
reduction in yields of about 70 bps, in the case
of an actual upgrade of Greece, a further
compression of the credit risk component
may be anticipated, which could lead to an
additional yield reduction of up to 40 bps.
Such a hypothetical development would still
leave a positive spread of at least 15 bps,
ceteris paribus, in the credit risk component
of Greek government bonds vis-a-vis those of
Portuguese bonds.

The effect of an upgrade of the Greek sover-
eign to the IG category is expected to pass
through to the cost of funding of Greek banks
both directly and indirectly. The indirect chan-
nel is related to the fact that, in all previous
cases, an upgrade of the Greek sovereign credit
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Chart 4 Yield differentials of senior bank

bonds: Greek vs EA banks
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Sources: LSEG, Refinitiv.

Note: The blue area illustrates the differential (spread) of the
weighted average yield on Greek bank bonds vis-a-vis the yield
on the iBoxx index for senior BBB-rated bank bonds
denominated in euro and with a residual maturity of five to
seven years. The black line marks 21 April 2023, when the
rating agency S&P revised its outlook on Greece to positive,
signalling a probable upgrade to the investment grade.

rating has been followed by an upgrade of
Greek banks’ ratings. So, an upgrade of
Greece’s sovereign rating to IG is expected to
enable future upgrades of Greek banks to IG.!
The direct channel is related to how bonds are
priced in the market: since sovereign bonds are
benchmarks for pricing all other bonds with
exposure to the same economy, a significant
change (i.e. either a rise or a decline) in the
yields of sovereign bonds passes through to
corporate and bank bonds.

Chart 4 illustrates the yield differential
between senior bonds issued by Greek banks
and those issued by euro area banks with sim-
ilar characteristics, except for their rating. As
shown in Chart 4, the reduction of risk premia

11 Another 10 bps reduction in yields is associated with lower term
premia.

12 Ttaly is rated by Fitch and S&P at BBB and by Moody’s at Baa3.

13 Portugal is rated by Fitch and S&P at BBB+ and by Moody’s at
Baa2.

14 On 15.6.2023, the highest issuer-default ratings of Eurobank and
National Bank of Greece assigned by Fitch, Moody’s and S&P
stood at BB-, i.e. 3 notches below the IG threshold; Alpha Bank’s
issuer-default rating stood at B+ (4 notches below IG) and Piracus
Bank’s at B (5 notches below IG).



in Greek sovereign bonds after S&P changed
Greece’s sovereign rating outlook to positive
has been reflected in and amplified by the
movements of Greek bank bond yields: their
spread over euro area bank bonds belonging to
investment grade has come down by about 140
basis points. At the end of our sample period,
this spread stood at around 115 basis points.

Extending the sample period until the begin-
ning of September, we observe that in antici-
pation of an upgrade to the IG category the
risk premia on Greek sovereign bonds
declined by more than 50 basis points vis-a-vis
the credit risk components of comparable euro
area sovereign bonds with an IG rating. Thus,
as indicated above, the overall decline in the
credit risk premia of Greek sovereign bonds in
anticipation of an IG upgrade stood close to
the 70 bps reduction in sovereign bond yields
observed in previous cases of IG upgrades, as
documented in Section 2. Turning to the likely
impact of an IG upgrade on bank bonds, since
S&P announced the positive outlook for the
Greek sovereign rating, yields on senior bonds
issued by Greek banks have been reduced by
more than 150 basis points relative to those of
euro area peers with an IG rating. Further-
more, an upgrade of Greece’s sovereign credit
rating to the IG category is expected to be fol-
lowed by rating upgrades of Greek banks. In
turn, rating upgrades of Greek banks would, in
all likelihood, lead to a further compression of
their funding costs compared with those of
euro area banks with an IG rating. All in all,
the assumption that the already observed
reduction of Greek banks’ yields will be per-
manent seems plausible.

4.2 THE GENERAL EQUILIBRIUM EFFECTS OF A
RATING UPGRADE

Methodology

This subsection provides a quantitative and
qualitative assessment of the effects of a sov-
ereign credit rating upgrade to investment
grade in the context of a dynamic stochastic
general equilibrium (DSGE) model. The
model has a fully developed micro-founded

private sector, as well as a detailed financial
sector featuring bank intermediation, banking
capital regulations and multiple agency prob-
lems, including household, firm and bank
default in equilibrium.? It is, thus, rich in terms
of the interactions between the real and finan-
cial sectors, and suitable for examining the
transmission channels at play following a pos-
itive shock, such as an IG upgrade.

The approach adopted is as follows: First, the
model is calibrated at a quarterly frequency to
capture the key characteristics of the real and
financial sectors of the Greek economy.!® Then,
drawing on the results of subsection 4.1, we
simulate a rating upgrade shock as a permanent
reduction in the bank funding costs by 100 basis
points and report the dynamic responses of key
real and financial variables. Additionally, we
perform counterfactual experiments to exam-
ine whether a rating upgrade insulates the
economy against exogenous shocks and pre-
vents excessive volatility in the real and finan-
cial sectors of the economy. To this aim, we
compare the dynamic responses following an
exogenous shock in the benchmark calibrated
economy (pre-rating upgrade economy) to
those in an economy with lower funding costs
(post-rating upgrade economy).

Dynamic responses to a rating upgrade shock

Chart 5 shows the dynamic responses of key
financial and real variables to a rating upgrade
shock over the first 20 quarters following the
shock. The shock is transmitted from the finan-
cial sector to the real economy via the funding
and bank capital channels. First, a rating
upgrade reduces banks’ funding costs, thus
allowing them to reduce the lending rates they
charge for mortgage and corporate loans and
to increase credit supply (bank funding chan-
nel). In turn, households and firms increase
their demand for investment and consumption,
thereby prompting a rise in the prices of hous-
ing and physical capital. Given that, in the
model, these assets constitute collateral against

15 For a detailed description of the model, see Clerc et al. (2015).
16 The calibration procedure for the Greek economy follows the work
of Balfoussia and Papageorgiou (2016) and Balfoussia et al. (2019).
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Chart 5 Dynamic responses to a rating upgrade shock

12
1.1

0.9
0.8
0.7
0.6
0.5
0.4

-100

=
(=]

(=R (S BELVS I Y B . e R

Real GDP

12345678 91011121314151617181920

Quarters

Corporate loan interest rate

1234567 8 91011121314151617 181920

Quarters

Banking capital

1234567 8 91011121314151617 181920

Quarters

Source: Authors’ own estimations.
Note: All variables are expressed as percentage deviations from the initial steady state, except for the (annualised) lending
rates, which are expressed in changes in basis points.
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Table 4 Long-run effects of a rating upgrade shock

Quarters 1 4
Real GDP 0.54 0.77
Business investment 1.28 3.14
Housing investment 0.67 1.78
Banking capital 0.24 4.80
Total credit 0.06 1.77

Source: Authors’ own estimations.

8 12 20 Long-run
0.85 0.94 1.10 1.30
3.15 2.67 1.95 1.60
2.61 3.37 4.28 3.15
6.10 7.36 9.00 11.10
2.19 2.63 3.15 4.16

Note: All variables are expressed as percentage deviations from the initial steady state.

which loans have been pledged, this increase
in asset prices leads to reduced rates of default
for both mortgages and business loans. As a
result, bank equity also increases, and, thus, so
does the supply of loans, boosting economic
activity (bank capital channel). Moreover, the
average default of banks decreases and further
reduces deposit funding costs and lending
rates. It is notable that lending rates fall by less
than the initial decline in banks’ funding costs,
resulting in higher bank profitability and net
worth. Consequently, there is a second-round
increase in asset prices, which also lowers
default rates among borrowers and increases
credit supply. This, in turn, further boosts eco-
nomic activity.

Table 4 summarises the main quantitative
results of the rating upgrade shock. The level
of real GDP increases by 0.94% after 12 quar-
ters (3 years) following the shock. This trans-
lates into an average contribution to the real
GDP growth rate of around 0.31 pps per year
over the first 3 years after the upgrade. The
levels of real business and housing investment
increase by 2.67% and 3.37%, respectively,
over the first 12 quarters. The levels of total
credit and banking capital increase by 2.63%
and 7.36%, respectively, over the same period.

As the positive shock of an IG upgrade is
assumed to be permanent, it causes the econ-
omy to gradually move to a new steady-state
equilibrium, i.e. it has permanent long-run
effects. In the new long-run equilibrium, the

levels of real GDP, business investment and
housing investment increase by 1.3%, 1.6%
and 3.15%, respectively. Total credit supply
and banking capital increase by 4.6% and
11.1%, respectively. It should be noted that the
total impact of an IG upgrade on the Greek
economy could be even higher, as positive
effects may also come about through other
channels not incorporated in this analysis, for
example via improved consumer confidence
and increased FDI flows, inter alia.

Resilience gains from a rating upgrade to
investment grade

In this section, we use the model to perform
counterfactual experiments to examine
whether a rating upgrade of the Greek econ-
omy would insulate it against exogenous shocks
and prevent excessive volatility in the real and
financial sectors of the economy. Chart 6 shows
one such experiment, namely the dynamic
responses to a one standard deviation negative
bank risk shock in the benchmark calibrated
economy (pre-rating upgrade economy) and in
an economy with lower funding costs (post-
rating upgrade economy). As can be seen, in
the economy which enjoys lower funding costs
due to the IG upgrade, there is a shorter and
milder contraction of output compared to the
benchmark economy. This reflects the fact that
the shock has a smaller impact on banking cap-
ital and the default rate of banks, thus result-
ing in a much lower fall in credit supply. Sim-
ilar results are obtained when we examine
alternative exogenous shocks. In conclusion,
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Chart 6 Effects of a bank risk shock
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our counterfactual experiments indicate that a
sovereign credit rating upgrade to investment
grade strengthens the resilience of the real and
financial sectors of the economy and prevents
excessive volatility caused by exogenous
shocks.

5 CONCLUSIONS

In conclusion, we employ a battery of
approaches to explore the implications of a sov-
ereign credit rating upgrade to investment
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grade for the Greek economy. Drawing on
cross-country data, we provide empirical evi-
dence that an upgrade is likely to be associated
with a permanent reduction in the sovereign
spread and a rise in the stock market. It is esti-
mated that government bond yields decline by
about 70 bps in connection to an upgrade to
investment grade. These gains are expected to
pass through to the cost of funding of Greek
banks, both directly and indirectly, allowing
Greece’s further convergence to the euro area
average. Moreover, based on previous cases of
sovereign upgrades to investment grade, we



find that real GDP is expected to rise by up to
2.5% in the long run. Additionally, we employ
a DSGE model of the Greek economy with a
rich financial sector to examine the transmis-
sion channels at play following an upgrade. We
study the dynamic responses of key real and
financial variables and find that an upgrade has
permanent positive effects, as the economy
moves to a new steady state. Finally, counter-

factual experiments illustrate that a sovereign
credit rating upgrade to investment grade has
a stabilising impact on both the banking sector
and the real economy. It follows that there is a
need for sound fiscal policies and reforms,
which will help maintain the current investment
grade rating and hopefully achieve further
credit rating upgrades that could yield addi-
tional potential gains for the Greek economy.
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TECHNICAL APPENDIX

COMPONENTS OF SOVEREIGN BOND YIELDS

In the literature on the term structure of interest rates, the relationship between the nominal
yield of a bond and the expected interest rates for the period spanning the term to maturity of
the bond is given as follows:

1 T
7o = - [ futwau (A1)
0

In equation (A.1), y, is the yield of a zero-coupon bond with a term to maturity of 7 years, and f,
stands for the forward rate. The integral, spanning the period until the maturity of the zero-coupon
bond discounted for the number of years (i.e. 1r)’ simply denotes that the nominal bond yield is the
average of forward rates. So, in the absence of credit risk, this relationship associates the observed
bond yield, after isolating pricing factors such as coupon payments or accrued interest, to the mar-
ket’s expectations about interest rates for each year up until the year in which the bond will mature.
This equation will provide the (average) sensitivity of nominal bond yields, across the yield curves,
to the (average) expected forward rates for the term to maturity of the bond. The most prominent
way to fit the equation in the data is using the Nelson-Siegel yield curve model in the forward rates:

fe(©) = By + Pae ™" + Pade™ (A2)

which fits the yield curve model to the observed yields, per maturity segment, based on three latent
factors (B, B, and ;) and a limiting parameter (4). Nevertheless, the affine term structure lit-
erature has been documented (Duffee 2002) to fail in efficiently forecasting zero-coupon risk-
free bond yields, and the estimation of the above equation in the standard setup will leave a large
deterministic residual. The residual will be the (average) term premia, reflecting factors such as
uncertainty about future monetary policy and market liquidity.

Again, however, Duffee (2002) argues that the risk compensation cannot be independent from
interest rate volatility, a condition inducing some kind of dynamics in the latent factor model of
the yield curve. At this point, Diebold and Li (2006) argue that the extant, at the time, models
of the term structure of interest rates inadequately forecast bond yields out of sample. On this
basis, they introduced the dynamic-factor model shown below:

fe(@) = Bie + Bare ™7 + Pyrdee ™" (A3)

which then provides the solution of the yield curve, based on three dynamic factors (i.e. f;;, S,
and f;,) and a decay parameter (4,):

1—e M4t 1—e et
Ve(t) = Bre + Bar <T> + Ba¢ (T - e_’1”> (A4)

So, first we make use of the model above to capture the dynamic factors of the yield curve from
risk-free zero-coupon bond yields and forward rates. Thus, on the one hand, equation (A.4)
provides the expectations parameter of bond yields, i.e. their component which is associated
to the expected short-term rates for the period until the maturity of each bond. On the other
hand, the difference between the implied nominal bond yield y,(7) and the implied forward rate
for the same maturity segment [i.e. f,(7)] provides the measure of the premium for risks a la
Duffee (2002). Since, until now, we work with AAA-rated bonds only, this premium cannot be
explained by credit risk. In fact, previous studies (see, among others, Cochrane and Piazzesi
2005 and Adrian et al. 2013) associate it to higher uncertainty over future short-term rates,
market liquidity etc., along higher terms to maturity; thus, this parameter captures the term
premium of bond yields.

58
Economic Bulletin
OB December 2023



Now, employing the same model for defaultable bonds complicates things, with regard to the
decoupling of the expectations parameter from the parameter that is associated with risks, as the
origins of the latter could not be straightforwardly associated with the uncertainty over the level
of short-term rates in the future. It would also reflect views about the level of credit risk of the
underlying sovereign bond issuer. However, studies on the pricing of sovereign risk in bond mar-
kets associate the level of the credit risk premium in sovereign bond yields to the sovereign credit
ratings (e.g. ElI-Shaggi and von Schweinitz 2018). In this strand of the literature, Malliaropulos
and Migiakis (2018) associate bond yields to expected short-term rates and credit risk, as follows:

1 (T 1 /T
@) = (1) = E; [enlo 00d. (ol Gaorxtdu _ 1) (A 5)

where y¢(7) is the yield of the defaultable bond (and y(7) that of the risk-free one), E, is the expec-
tations operator for the information set available until time ¢, 1, is the base rate (set by the cen-
tral bank), s is the default risk premium and x is the currency risk premium. Now, the function
Jorro (u)du can be shown to be equivalent to jotfr (u)du, from equation (A.1), with the addition
of a term premium.

At the same time, if the sovereign under examination has the same monetary policy authority
with another one, as is the case for euro area sovereigns, then the expectations about short-term
rates, i.e. the parameter E, ( el r"(“)d“) in equation (A.5), should be uniform for both, say, Greek
and Italian sovereign bonds. Additionally, in this case, equation (A.5) is simplified, as there is
no currency risk premium. So, for euro area countries, this model decomposes sovereign bond
yields into the parameters measured by the yield curve models for default-free bonds (i.e. the
expectations component and the term premium) with the addition of a component reflecting credit
risk. Chart Al illustrates these components for Greek and Italian sovereign bonds with a ten-
year term to maturity:

Chart Al Components of ten-year sovereign bond yields
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Source: Bank of Greece (econometric model).
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Chart Al shows that the differences in sovereign bond yields between Greece and Italy originate
from the different level of the credit risk premium. Finally, again following Malliaropulos and
Migiakis (2018), credit risk premia are linked to sovereign credit ratings; as a result, the move-
ments of the differential of the credit risk components of Greece vis-a-vis Italy should mainly
reflect market views about potential upcoming changes in the gap between the credit ratings of
the two countries. Interestingly, as shown in panel (a) of Chart 3 in the main text, the differen-
tial of the credit risk components turned negative at around the time when S&P changed the out-
look of the sovereign credit rating it assigned to Greece to positive, on 21 April 2023.
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