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ABSTRACT
The importance of investment funds for the global economy has increased in the aftermath of
the global financial crisis. In the present paper, we focus on the case of Greece and the devel-
opments in investment funds’ portfolios, with a special emphasis on the period before the sov-
ereign credit rating upgrade of Greece to investment grade. By means of a differences-in-dif-
ferences estimator, we find that, in the aftermath of the change in Greece’s sovereign credit rat-
ing outlook to positive by the rating agency Standard and Poor’s (S&P), investment funds
increased their holdings of Greek sovereign bonds in relation to other comparable euro area sov-
ereign bonds. Next, in a dynamic panel data model setup we find that this increase in investment
funds’ positions in Greek government bonds (GGBs) explains about 80% of the reduction in
Greek sovereign bond spreads. Our results highlight the strong association between investment
funds’ portfolio allocation and the underlying assets’ credit ratings, and provide incentives for
continuing reforms that may lead to rating upgrades, as a means of increasing demand for Greek
sovereign bonds and controlling the cost of debt. This is especially important when the mone-
tary policy environment becomes tighter and interest rates, as well as the cost of funding, increase.
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NEPINHYH
H onpooio tov enevOuTirdy repahaimy yio t) XoNUatoddTnon e Tay*GOUL0S OLXOVORIOG XEL
aENOEL TOAU TaL X OGVLLL UETA TNV TTOYROOULL XENUATOTLOTOTLXY %olon. Ta emevdvTind vepdhoia
emevdUoUV ta SLoB€aLud Tovg 0€ YoETOPUAGXRLO OELOYOAQ®Y, OE OTEVY] CUVAPELD UE TLS TLOTO-
MmTnég aElohoyiioels Tov tehevtainv. "Etot, ou avafabuioeis tov motomaiindy aElohoyi-
OEMV TNG EAMNVLXNG OLXOVOUINS ROL RVQOIME 1] TEOOTTTLXY] Yia TV avafdduion otny emevouTixy
raTyoQio 001 ynoav og onuovTLky oUENCT TV TOTOBETHOEMV TV EXEVIVTLRMV REPOLALWOVY OE
eMVIrd npaTnd oudAoya. ZuyreroLuéva amd to &’ toiunvo tov 2022 €mg to Y’ toiunvo tov 2023,
N aEla Tov eAAnvirdv aloypdewv ota YoQToQUAdXRLA TV dLEBVAV emeviVTIRGV REPULAlDV
avErOnre ®otd 7 OLoeR. EVEWM, EVA), OV ATOUOVWBET 1) eTTidQOON TG ABENONE TWV TLUADY TWV UETO-
YOV ®OL TOV OUOAGY WV exelvn TV meEiodo, N avEnon avti voloyitetal o 5 dloexn. VR, €%
TV omoiwv 2,9 duoex. Vol awopovv BEoelg o petoyég vat 2,1 duoex. evpd B€oelg oe oudroya.

v tapovoo uerétn eEetdletan ®atd TG00V OL AVENOELS 0TS TOTOOETHOELS TV ETEVOUTIRDV
xe@aloiov oe eMANvInd oudhoya Eemépaoay T YEVIRGTEQY TAON OTNV OYOQA ROl EXTIUGTOL M
entdoaon g avEnuévng Liitnomng otig artodGoELS TV EAMVIRMDV ®QOTIXWV OpoASYwV. Ta evon-
UaTo VITOOELUVUOUV OTL 1] UETAPOM] TOV TQOOTTLRDV TNG RQATLXS TLOTOANTTTLRN S aELOAGYNONG
™G MM VIRYG owrovopiag og Betinég amd tov oixo Standard and Poor’s (S&P) tov Ampiilo Tou
2023 0d1ynoe og onuoavtiny aiEnon twv BEoemv TV eTEVOVTIRMOV REPAAAIWVY 0 EMM VLKA ®QO-
Td opdhoya, n ool Eemépace Tig eEeliEelg mov mapatnE Oy o8 dMha xpotind opudhoyo
™G Edvng Tov evpd. H eEEMEN avt) extindron 6tL 091 ynoe o€ peiwon otig amodSoeLs Twv eAA-
VIRDOV RQOTLIRMOV OUOAGYWV OV aviloTtoLyel o€ mepimov 80% g TTwong TmV dLapoewv arods-
OEMV TOUG EVAVTL TMV YEQUOVIXDV OUOAGY MV aVOLpOQdC.

Ta amoteAéopota ovtd eivor onuaviird yua 0o Adyovs. Agevaog, N avEnomn g Cntnong eAAn-
virddv aEloypdewy mtagatnednxre o€ uia teEiodo xatd TV omoia T eeVOUTIRG REPAAOLAL UET-
wvay 1L BECELS TOVE 08 OUOAOYA UE XAUNAES TLOTOMTTIRES AELOAOYT OELS. APETEQOV, 1) Helwon
OT15 At0dOO0ELS TV EAMNVIXADV RQOTIRDV OMOAGYWV, OV eEnyeiton oe ueydio fabud amd v
avENON TV B0V TV dLeBviV emeVOVTIRMOV REPOMAIMY, VTEQREQAUOE TIC QUENTIRES TLETELS
OV TTaaTNEONKRAV oTa opdAoya dLeBvag Aoym Twv avEioewy twv emtorinv. Kotd ocvvéneLia,
TO AoTELEOUOTA AUTA VIToYEaUUiCovy T onuaocia g avapddutong oty exevOuTirg RaTnYO-
oila g ®eaTriig moTtolTTrig aELoAdYNoNg TS EMM VRS owrovouiag, *aBds, eXTOg TwV dAAMY,
emLPEQEL AUENON TS TTNONG YLa EAANVIRA ROATIRA OUOAOY QL AL, O EX TOUTOV, ONUAVTLRY BEA-
tlmomn oto ®6010¢ davelopot Tov EAMviroUv Anpuooiov.
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I INTRODUCTION

Ever since the global financial crisis (GFC) of
2007-2009, the role of market-based financing
of economic activity has become more impor-
tant globally. The shift towards market-based
financing can be attributed to several factors,
including the weakness of the banking sector
in the aftermath of the crisis, combined with
central banks’ increased attention to market
developments.! Thus, market actors, such as
investment funds, and analytical tools, such as
credit ratings, have also gained in importance.

In the present study, we examine the effects
of a credit rating upgrade on the cost of mar-
ket funding through investment funds’ hold-
ings. In particular, we pursue the idea that
key investors, such as investment funds, allo-
cate their holdings across different bond
issuers based on credit ratings and credit rat-
ing outlooks. As a result, ratings affect bond
yields and the cost of funding of bond issuers
by affecting investors’ risk taking. We exam-
ine whether bond investment portfolios are
affected by credit ratings and, then, to what
extent changes in investment funds’ portfo-
lios affect sovereign bond yields. We use
recent developments in Greece’s sovereign
credit rating to study the impact of ratings on
investment funds’ holdings and, subse-
quently, their effects on the cost of funding
of public debt.

Sovereign credit ratings are an important
determinant of the cost of funding of public
debt in sovereign bond markets.? Their rela-
tionship with sovereign bond yields becomes
even more important, as it may actually deter-
mine the sustainability of public debt: in par-
ticular, as shown by Ghosh et al. (2013) and
Blanchard (2019), the main conditionality for
public debt sustainability is a low level of inter-
est rates, compared to the growth rate of the
economy. Then, if, as shown in previous stud-
ies, some of which are cited herein, credit rat-
ings determine the market risk premium
demanded by investors as a compensation for
sovereign credit risk, a linkage between credit
ratings and debt sustainability is established:
credit ratings affect sovereign risk premia,
which then determine the path to debt sus-
tainability.

Developments in Greece’s sovereign credit rat-
ing, before its upgrade to investment grade in
2023 Q3/Q4, motivate our analysis. The case of
Greece may provide evidence of the mechan-
ics of portfolio rebalancing due to changes in
credit ratings, with broader implications for
public debt and financial stability. To this end,
we make use of a granular dataset of interna-

* 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.

See, among others, Altavilla et al. (2019) and Lo Duca et al. (2016).

2 See, among others, Cantor and Packer (1996), Livingston et al.
(2010), Aizenman et al. (2013), Malliaropulos and Migiakis (2018).
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tional investment funds’ portfolio positions, at
fund level, to assess trends and dynamics in
their portfolio allocation. Then, we focus on
the prospect of an upgrade of the sovereign
credit rating of Greece to investment grade
and make use of a detailed, security-level
dataset of investment funds’ portfolios. With
this dataset we examine whether changes in
investment funds’ portfolio allocation towards
Greek assets, due to the prospect of an
upgrade of the sovereign rating to investment
grade, affected sovereign bond yields.

In a nutshell, we find that after the rating
agency S&P changed the outlook on its sover-
eign credit rating for Greece to positive, inter-
national investment funds increased their posi-
tions in Greek sovereign bonds and equities
and this resulted in a substantial decrease in
Greek sovereign bond yields. This develop-
ment came at a time when investment funds
globally rebalanced their portfolios towards
safer investment positions. Next, we employ a
demand-based asset pricing framework to
examine the effects that changes in investment
funds’ holdings of Greek sovereign bonds have
had on the yields of these bonds. To this end,
we estimate the relationship between invest-
ment funds’ portfolio holdings and Greek sov-
ereign bond yields. Finally, by distinguishing
the effects that the change in outlook to pos-
itive by S&P has had on investment funds’
holdings of Greek sovereign bonds, we con-
clude that they account for about 80% of the
total reduction in spreads. The implications of
this finding are important: a permanent
increase in funds’ holdings may lower the cost
of funding of Greek public debt, thus enhanc-
ing its sustainability.

The present study is structured as follows: Sec-
tion 2 motivates the examination by outlining
some stylized facts, as well as findings of pre-
vious studies on investment funds’ portfolio
allocation. Section 3 describes the dataset and
provides some preliminary findings. Section 4
presents the findings of the empirical analysis.
Finally, Section 5 concludes and discusses the
implications of the present study.
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2 INVESTMENT FUNDS: STYLISED FACTS

Investment funds are entities that pool indi-
vidual investors’ savings and allocate them col-
lectively in portfolios of financial assets. Usu-
ally, these assets are securities issued and
traded in financial markets. Investment funds
intermediate between individual investors and
the entities that require funding from markets.
In order to distinguish their impact on finan-
cial intermediation from standard bank insti-
tutions, these entities are identified as “Non-
Bank Financial Intermediaries” (NBFIs).

In recent years, the importance of investment
funds has grown, in comparison to banks, as
has market-based funding of the global econ-
omy. In particular, according to the Financial
Stability Board, the size of the NBFI sector has
grown two times since 2009, while 2022 marked
the first year since the GFC, when the asset
side of the NBFIs balance sheet declined
somewhat (see Chart 1 below). Especially in
the years up to 2017, the financial assets of
NBFIs had grown at an average rate that was
twice that of banks. As a result, the proportion
of NBFIs’ assets to total financial assets glob-
ally had grown to 49.8% by late 2021, up from
42.9% in 2008.

The non-bank financial intermediation sector
is a very broad category, which comprises five
sub-categories, according to the economic
functions performed by NBFI entities. Group-
ing NBFIs according to their economic func-
tions provides an overview of their activities.
Table 1 outlines the separate sub-groups of the
NBFI sector.

As shown in Table 1, investment funds belong
to the sub-category “Economic function 17, as
they consist of vehicles delegated with collec-
tively managing the portfolios of individual
investors (so-called “end investors”), while the
ease of liquidating end-investor positions by
redeeming the shares of the fund makes them
susceptible to runs (IMF 2015). According to
the Financial Stability Board, this category has
grown much more rapidly than the remaining



Chart | Holdings of global financial assets
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Source: Financial Stability Board.

Note: NBFIs: non-bank financial intermediaries, Public Fls: public financial institutions.

NBFIs: by the end of 2022, the group of entities
classified under “Economic function 1” consti-
tuted about 75% of the NBFI sector, up from
just 44% at end-2008. At the same time, this
development fostered the shift of the economy
towards market-based funding. For example,
Altavilla et al. (2019) find that as euro area
banks tightened their credit standards follow-
ing the GFC, economic entities, such as firms,
established a stronger access to market funding.

Although this development was very important,
as it provided an alternative to the constrained

bank financing at the time, it also made the
world economy more vulnerable to changes in
market conditions. For example, previous stud-
ies show that entities that are relying more on
market-based funding are more prone to finan-
cial sector turmoil (see, e.g., Rajan 2005). Also,
as highlighted in a study by the US Office of
Financial Research (2013), investment funds
focusing on short-term funding activities may
be more vulnerable to shifts in liquidity pref-
erences by investors. The period of the Covid-
19 shock has provided a prominent example of
such vulnerability. Vissing-Jorgensen (2021)

Table | Economic functions of NBFIs

Sub-category Definition

Economic function 1
Economic function 2
Economic function 3

Economic function 4 Facilitation of credit creation

Economic function 5

Source: Financial Stability Board (2023).

Collective investment vehicles susceptible to runs

Loan provision based on short-term funding

Intermediation of market activities

Securitisation-based credit intermediation

Entity types (indicative)

Money market funds, fixed income funds,
mixed funds

Finance companies, leasing/factoring companies,
consumer credit companies

Broker-dealer, securities finance companies

Credit insurance companies, financial guarantors,
monoline insurers

Securitisation vehicles, structured finance
vehicles, asset-backed securities
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shows that large outflows from bond mutual
funds resulted in sales of US Treasuries that
ended up in yield spikes. The fact that this
channel of transmission of funds’ liquidity
needs to asset prices affected bonds considered
to be the benchmark of safe assets, i.e. US
Treasuries, demonstrates the degree of vul-
nerability of investment funds’ holdings to
changing economic conditions.

In brief, following the GFC, the financial sec-
tor has shifted towards market-based funding,
which is more direct relative to bank-based
intermediation, with investment funds playing
a key role in this development. Nevertheless,
this development makes the global economy
more prone to market shifts and can result in
abrupt changes in asset pricing, possibly with
negative repercussions for the funded entities.

There are several ways to classify investment
funds. A very popular one is according to the
purposes of the fund. Under this criterion, a
pension fund is actually an investment fund
that faces strict restrictions on how to manage
its contributors’ (i.e. future pensioners)
funds, so that it prioritises safety; as a result,
such investment allocation would include AAA
bonds, shares in money market funds and real
estate investment trusts. At the other extreme,
a hedge fund in all likelihood is mandated to
hedge other investments and, by doing so, it
usually invests in “tail scenarios”, i.e. scenar-
ios with low probability. Thus, in contrast to a
pension fund, a hedge fund would mainly intro-
duce derivatives and alternative investments in
its hypothetical portfolio or short positions in
assets that are expected to lose their “safe
asset” status (e.g. investment grade (IG) bonds
that are about to be downgraded to non-IG).

Another way to classify funds is according to
their holdings. Under this criterion, a fund
holding mostly bonds would be classified as a
“bond fund”, whereas a fund that holds equities
would belong to the “equity funds” class. In
order to mark such a clear distinction, the pro-
portions of the characteristic asset must be very
large: for example, except for cash, a bond or
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an equity fund must invest roughly around nine-
tenths of its portfolio in the specific asset cat-
egory in order to be characterised by it. On the
other hand, when it comes to portfolios that
include both debt and equity, the investment
fund can be characterised as “mixed”. To be
clear, whereas a mixed fund may hold a 60-40
(or 50-50 or 70-30) mix of equities and bonds,
equities may also be included in the portfolios
of bond funds and bonds may be included in the
portfolio of equity funds, but in these cases the
proportion of the funds that are not allocated
to the characterising asset (i.e. bonds and equi-
ties, respectively) is very low.

One of the most important factors that deter-
mines the portfolio allocation of an investment
fund is its mandate. Mandates are legally bind-
ing documents that usually describe a risk-
return relationship that must be respected by
the funds’ investment managers, when allo-
cating their clients’ savings in financial mar-
kets. The risk parameter in this relationship is
crucial: if a manager accumulates risk, e.g. in
order to exceed the market return, but the
investment fails, the fund may face lawsuits
from its contributors. For example, when it
comes to bond funds, credit ratings are one of
the main determinants of portfolio allocation.
Actually, according to findings by Baghai et al.
(2023), bond mutual funds’ mandates define
their investment policies by using credit ratings
at a rate of 94% for US funds and 65% for
European ones, while around 89% of funds
make use of the IG threshold as a key strate-
gic allocation parameter. Thus, these findings
imply that credit ratings may determine a large
part of the long-term strategies of funds.

Additionally, funds proceed to changes in their
portfolios for several reasons, e.g. due to
changes in the risk profile of the underlying
assets or due to search for yield. For example,
rating changes may induce changes in the port-
folios, so that the long-term strategic allocation
is kept unchanged: a bond that is downgraded
below the IG threshold may actually be sold,
so that the overall ratio between IG and high-
yield (non-IG) bonds in the portfolio remains



unchanged. Alternatively, a change in the over-
all market conditions may alter the risk-taking
attitude of funds, thus inducing changes in
their portfolios. Indicatively, Giuzio et al.
(2021) find that accommodative monetary pol-
icy shocks result in increased risk taking by
funds, due to their search for yield. Also, Kauf-
mann (2023) associates the “hunt for yield” by
investment funds with the loosening of mone-
tary policy by the Fed, which spurred fund
flows to financial markets worldwide.

3 DATA AND PRELIMINARY FINDINGS
3.1 DATA

In order to assess the portfolio allocation of
bond funds, we collected fund-level data on the
funds’ portfolio holdings per asset type and on
the basis of other characteristics for the period
from 2018 Q4 to 2023 Q3. The source of data
is Lipper for Investment Management and the
frequency of our dataset is quarterly.> The
database covers around 120 thousand invest-
ment funds globally, with a total aggregate
fund value of €54 trillion in 2023 Q3; as a
result, in terms of aggregate fund market value,

Chart 2 Geographical origin of investment funds

our dataset covers about 90% of the total mar-
ket of regulated open-end investment funds,
after excluding funds of funds (see Interna-
tional Investment Funds Association 2023).

This dataset provides information on the type
and other characteristics of both the funds and
the investments held in their portfolios, includ-
ing the following: country of origin of the fund
or asset; type of securities and other assets (e.g.
cash, derivatives, REITs) held by the fund;
credit quality (i.e. credit ratings) of the bonds
and of their issuers; market value of the fund’s
holdings for each asset, etc.

Chart 2 shows some details about the invest-
ment funds in our dataset: the total value of
their assets under management, their number
and their geographical distribution. As can be
seen in Chart 2, European- and US-domiciled
funds together represent roughly around 75%
to 80% of the total market, in terms of aggre-
gate fund value. Nevertheless, they are out-
numbered by their counterparts from other
regions; as a result, we can conclude that EU

3 Other studies using Lipper as their source of data on portfolio
holdings by investment funds include Bubeck et al. (2018).
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Notes: Panel a) illustrates the total value of the portfolios of the investment funds in our dataset, classified by domicile and grouped in
three large geographical regions: US (light purple bars), euro area (light orange bars) and the rest of the world (light green bars). Panel
b) illustrates the number of funds domiciled in each region (same colours for the three broad regions).
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Chart 3 Distribution of investment funds according to the credit rating of the assets
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Note: Panel a) illustrates the distribution of portfolios of European funds and panel b) that of US funds, according to the credit ratings
of the securities in their portfolios (for credit ratings, we follow Lipper’s definition of “debtor quality”).

and, especially, US funds are much larger in
average value terms than funds from other
regions.

Furthermore, we can assess their strategic
portfolio allocation, but also their portfolio
rebalancing. Indicatively, we explore the port-
folio allocation of investment funds domiciled
in the EU and the United States by (a) the geo-
graphical origin and (b) the credit ratings of
their assets.

As per the geographical distribution of the
assets that investment funds have included in
their portfolios in 2018 Q4-2023 Q3, we can see
that about 80% (+/-2%) of the assets held in
US funds’ portfolios consist of securities issued
in the US, while European funds hold about
45% (+/-3%) in securities issued in Europe
and about 34% in US securities. The high ten-
dency of US funds to hold US securities may
be associated with the role of the dollar as the
main global reserve currency or exchange rate
risk concerns.* At the same time, the high sov-
ereign credit rating of the United States plays
an important role in considering US Treasury
bonds as a safe asset, which, in turn, has been
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documented to be associated with increased
demand by investors.®

Indeed, the role of credit ratings seems to be
very important for the portfolio allocation of
investment funds. As shown in Chart 3, both
European and US funds hold a very large part
of their portfolios in investment grade (IG)
securities. In particular, 80% of the value of
European investment funds’ portfolios and
about 88% of the value of US investment
funds’ portfolios correspond to IG investment
holdings. This observation is in line with the
frequency of the allocation described in their
mandates.® Moreover, it is also interesting that
these relative holdings, i.e. holdings in the IG
category vis-a-vis those in the high yield (HY)
category, remained virtually unchanged during
the period under examination, despite the
large shocks that occurred in this period (i.e.
Covid-19 shock, inflation surge and increase in

4 See Longaric, P.A. and M.M. Habib, “The US dollar bias of US-
fixed income funds” (Box 2), in ECB, The international role of the
euro, June 2021.

5 So much so that US Treasuries have been found to carry a
“convenience yield” which is linked to their safe assets status; see,
e.g., Engel (2020) and Acharya and Laarits (2023).

6 See Baghai et al. (2023).



interest rates). Thus, it seems that there is a
strong connection between investment funds’
strategies and the credit ratings of their assets.

So, it is even more interesting to observe that
since 2021 Q47 both European and US invest-
ment funds have increased their positions in
highly-rated securities at the expense of secu-
rities with lower credit rating. Specifically,
European funds have increased their invest-
ment holdings of IG securities by 6 percentage
points (pps), while reducing by equal amounts
their holdings in non-IG/HY positions. Like-
wise, US funds have increased their investment
positions in IG securities by 5 pps, while at the
same time they have reduced their non-IG/HY
holdings.

Thus, it seems that the period since the Fed
signalled its gradual departure from an ultra-
accommodative monetary policy stance is
characterised by a portfolio rebalancing of
both US and European investment funds away
from riskier assets and towards highly-rated
ones. The timing of the risk-off shift is also
interesting: it implies that investment funds
rebalanced their portfolios away from lower-
rated, i.e. riskier, assets at the same time as
central banks were about to shift their mon-

etary policy stance towards less accommoda-
tive levels. As a result, in all likelihood, the
reduction in lower-rated assets must be
reflecting investment decisions by funds’ man-
agers to increase their holdings of higher-
rated assets in view of the stricter monetary
conditions.

3.2 GREEK HOLDINGS OF INVESTMENT FUNDS

The issue of portfolio allocation of investment
funds on the basis of the credit ratings of the
underlying assets is even more interesting
when it comes to Greece. In particular, on 21
April 2023, the credit rating agency Standard
and Poor’s (S&P) changed its outlook on the
sovereign credit rating of Greece to positive.
Given that the rating stood at BB+, this action
signalled that, in the short term, S&P could
upgrade Greece to investment grade, which it
did on 20 October 2023. As a result, should
there be a shift in investment funds’ positions
away from riskier assets and towards less risky
ones, this could also be reflected in their hold-
ings of Greek bonds and equities.

7 The fourth quarter of 2021 marks a point in time (December 2021)
when the US Federal Reserve began tapering its asset purchases,
following the Federal Open Market Committee’s (FOMC) decision
of 3 November 2021.

Chart 4 Value of Greek assets in investment funds’ portfolios
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Chart 5 Adjusted values of Greek bonds and equities in investment funds' portfolios

(Ihs: Greek bonds, in EUR billions; rhs: basis points)
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Source: Bank of Greece calculations based on data from Lipper for Investment Management and LSEG.
Note: The chart illustrates the total value of assets from Greece held by bond (panel a) and equity funds (panel b).

In particular, initially, when Greece’s sovereign
credit rating was below the IG category, any
risk-off rebalancing of funds’ portfolios
would imply a reduction in funds’ holdings of
Greek assets. Indeed, as shown in Chart 4, this
was the case during the period from 2021 Q4
to 2022 Q3: the total value of Greek assets
under management in investment funds’ port-
folios decreased by about €3 billion. However,
since 2022 Q4, this development started to
reverse: just before the IG upgrade, in the
beginning of 2023 Q4, the value of Greek
assets in funds’ portfolios increased by about
€7 billion compared with 2022 Q3.

What drives this development? In particular, is
this development due to market valuations of
existing assets or to additions of Greek assets
in investment funds’ portfolios? Starting from
the second question, we have isolated the pric-
ing effects in bonds and equity shares and recal-
culated the value of investment funds’ hold-
ings.® Thus, the two panels in Chart 5 below
show developments in the value of Greek bonds
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(panel a) and equities (panel b), after deduct-
ing market pricing effects, since 2018 Q4.

As shown in Chart 5, even if we deduct the
market valuation effects stemming from the
price increases in the Greek stock and bond
markets, there is an increase of about €5 bil-
lion in the Greek assets held by investment
funds. This can be broken down into an
increase of about €2.1 billion in the holdings
of Greek bonds and €2.9 billion in the holdings
of Greek equities in investment funds’ port-
folios. The fact that this development
occurred at a time when investment funds
reduced their exposure to non-IG holdings is
important. So, even if we have not, yet, pro-
vided an answer to the question of why we
observe an increase in investment funds’ hold-
ings of Greek assets, we know that the increase

8 The market valuation effects have been isolated by eliminating the
cumulative return, since 2018 Q4, of Greek equity shares and bonds
from the respective holdings of investment funds’ portfolios. To do
so, we used the composite price index of the Athens Stock
Exchange and the price of the Greek 10-year sovereign bonds.



Chart 6 Investment funds' portfolio weights of Greek and BBB-rated securities as a percentage ofl

nominal GDP
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Source: Bank of Greece calculations based on data from Lipper and LSEG.

Notes: The chart illustrates the weights of all securities (panel a) or bonds only (panel b). The red line depicts the median weight of
assets with a BBB rating, with the shaded area depicting the interquartile range in this category; the blue line depicts the weight of
Greek assets. All weights have been standardised, according to the GDP of the underlying economies.

in the prices of Greek bonds and equities can-
not explain in full this development.

In addition, it is interesting to note that invest-
ment funds’ holdings of Greek assets increased
relative to the holdings of other assets in the
same rating category. In particular, as shown in
Chart 6 above, the weights of Greek assets in
investment funds’ portfolios (i.e. funds’ holdings
of Greek assets relative to their total holdings),
adjusted for the Greek economy’s size, have
increased since 2022 Q4. By contrast, holdings of
assets in the BB rating category, to which Greek
sovereign bonds belonged before the upgrade,
have decreased, while BBB-rated assets, as shown
in Chart 6, have remained broadly stable.

The above stylised facts raise the question of
whether the prospects of an upgrade of
Greece’s sovereign credit rating to investment
grade help explain the increase of Greek asset
holdings in investment funds’ securities port-
folios. To examine whether the change in the

outlook of Greece’s sovereign rating by S&P
resulted in an increase in investment funds’
holdings of Greek assets, we rely on estimations
of a differences-in-differences (DiD) setup.

Next, we employ a demand-based asset pricing
framework to examine the effects that changes
in investment funds’ holdings of Greek sover-
eign bonds have had on their yields. To this end,
we estimate the relationship between invest-
ment funds’ portfolio holdings and Greek sov-
ereign bond yields and capture the effects the
positive outlook by S&P has had on investment
funds’ holdings of Greek sovereign bonds.

4 EMPIRICAL ANALYSIS
4.1 DIFFERENCES-IN-DIFFERENCES
First, we examine whether the increase in the

relative holdings of Greek sovereign bonds by
investment funds is related to the change in
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Greece’s sovereign credit rating by S&P. To do
so, we use the weights of each asset in invest-
ment funds’ portfolios, relative to the total
portfolio fund value, at each point in time. To
formalise this, let us think of a portfolio con-
sisting of two assets, A and B. Then, the mar-
ket value (MV) of the fund (FMV) is given as
the sum of the market value of assets A and B,
as follows:

FMV,=MV(A), +MV(B), (1)

From equation (1), it is easy to produce
weights, in market value terms, for each asset
in the funds’ portfolio, i.e. the weight of asset
A (w") and the weight of asset B (wf) at each
point in time (¢) will be given by the following
relationship:

mwi=MY0: ferry 2

where i={A4, B}. Now we may generalise, if we
lift the assumption that the fund holds only two
assets: for i={1, 2, 3, ..., K}, the hypothetical
fund may hold K assets. Weights that are cal-
culated based on equation (2) inherently
change due to both investment funds’ alloca-
tion decisions and pricing effects. On the other
hand, we have to isolate the latter effects, since
our intention is to use weights in order to esti-
mate the effects of funds’ net demand on
Greek sovereign bond yields. As a conse-
quence, we calculate net weights, based on the
funds’ initial book values (BV), of positions i,
at each point in time, with FBYV] giving the total
value of the fund’s portfolio value in book
value terms:

wi=BV() ’/FBV, 3)

Then, based on the above definition of weights
of Greek sovereign bonds and all other assets
in funds’ portfolios, we can estimate the
changes in the former in comparison to those
of other assets.

To do so, we employ differences-in-differences
(DiD) estimation techniques, in which the
weights of GGBs, following the assignment of
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a positive outlook by the rating agency S&P, is
the treated group. We also need to choose a
“never treated” or “control” group, which by
definition must be identical to the treated one,
except for the property that will define the
treatment. This restricts our choice to euro area
sovereign bond holdings with a rating low
enough to be comparable to GGBs, which have
neither experienced a change in their rating, nor
have been subject to other country-specific
developments in the period under examination.

Based on these criteria, we end up with Por-
tuguese government bonds (PGBs): apart from
being subject to the same monetary conditions
as GGBs, they have had a low IG rating, dur-
ing the period under examination, which
makes them comparable to GGBs. Addition-
ally, during the period under examination, Por-
tugal did not experience political developments
similar to those that marked other low-rated
1G euro area economies. So, the DiD estima-
tor is given by the following relationship:

0 =(wégn—wéce) —(WiGs— WiGs “4)

where pre and post denote the weights of
Greek and Portuguese sovereign bonds (i.e.
GGBs and PGBs, respectively) before and
after the change in the outlook of the Greek
sovereign credit rating to positive by S&P in
April 2023. By using two-way fixed effects and
controls, we estimate the DiD relationship as
follows:

Wijt = ai"‘ﬂT"'éDi,:"'VXi,j,z"'gi,j,r (5)

Ljt
In equation (5), the term 0D, captures the
deviation of weights on GGBs, after the assign-
ment of the positive outlook, to what is
expected by the remaining variables in the
above structural relationship and by their own
developments prior to the said assignment. We
also introduce two-way fixed effects: a; stands
for the standard cross-section fixed-effects
term and T captures time-fixed effects. Finally,
X ;,1s a vector of controls that includes bond-
specific variables (with ;={1, 2, 3, ..., N} denot-
ing the individual securities), such as the term-



to-maturity of each bond, in the funds’ port-
folios as well as global variables, such as the
ECB’s shadow rate, which reflects ECB’s poli-
cies on interest rates, communication and asset
purchases (Wu and Xia 2016). The bond-spe-
cific controls serve to isolate heterogeneity that
may otherwise be reflected in the results. Addi-
tionally, the shadow rate captures develop-
ments such as the purchases of government
bonds by the ECB, that may have affected
Greek bonds differently from Portuguese ones.
The results are summarised in Chart 7 below.

The estimation results show that, after the
assignment of the positive outlook on
Greece’s sovereign credit rating by S&P in
April 2023, GGBs’ weights in investment
funds’ portfolios rose by about 0.8%, i.e. more
than those of the control group. It should be
noted that the control group includes weights
on GGBs, before the change in outlook (not
yet treated), and PGBs (never treated). More-
over, this result is net of any effects that may
be linked to the ECB’s monetary policy stance
in the period under examination, which may
have affected GGBs and PGBs differently.

The timing illustrated in Chart 7 implies that
funds did not increase their holdings of Greek
sovereign bonds at once: the first significant
change in funds’ holdings came in June 2023,
i.e. 2 months after the change in outlook, and
corresponded to an addition of GGBs in funds’
portfolios exceeding by about 0.4% the addi-
tion of PGBs, under the same broader mone-
tary and financial environment. The next sig-
nificant additions of GGBs in funds’ portfolios,
equal to a little more than 0.4% of these port-
folios’ total value, took place in September
2023. This coincided with the 2-notch rating
upgrade of the Greek sovereign credit rating
by Moody’s.

This means that, indeed, the positive change in
the outlook of Greece’s sovereign credit rating
is likely to have sparked an increase in invest-
ment funds’ positions in Greek sovereign
bonds, relative to broader developments. The
findings reported herein provide evidence of

Chart 7 Evolution of holdings of Greek vis
Portuguese government bonds in view of the

IG upgrade
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Source: Bank of Greece econometric model.
Notes: The above chart shows the two-way fixed effects
coefficients of the differences-in-differences specification of
the weights of investment funds’ portfolios of Greek
government bonds (GGBs), after the assignment of the
positive outlook for the Greek sovereign credit rating by S&P
(in April 2023). The control group (never treated) includes the
weights of Portuguese government bonds and those of GGBs
before the assignment of the positive outlook (not yet treated).
The specification also includes bond-specific and market-wide
controls, such as bond term-to-maturity and interest rate
variables.

an association between the effects stemming
from the change in the outlook of Greece’s
sovereign rating to positive and investment
funds’ holdings of GGBs. Of course, since
there may be factors for which we do not have
adequate controls (e.g. national elections in
June 2023), we do not argue that these results
offer adequate ground for claiming causal
inference. However, they seem to suggest that
there is a strong enough link between the out-
look change and the increase in the funds’
GGB portfolio, in comparison with the broader
developments in the euro area.

4.2 EFFECTS OF INVESTMENT FUNDS’ HOLDINGS
ON GREEK SOVEREIGN BOND YIELDS

Next, we investigate whether such a positive
change in investment funds’ portfolios is eco-

59
Economic Bulletin 0
July 2024



nomically important. To do so, we rely on
demand-based asset pricing a la Koijen and
Yogo (2019) and, more specifically, on the
bond-specific setup provided in Koijen et al.
(2021). In particular, we specify yields as sub-
ject to rebalancing in investors’ portfolios. We
depart from the aforementioned study in that,
instead of using the quantitative easing trans-
actions as the trigger of the rebalancing, we use
a time dummy marking the change in the out-
look of Greece’s sovereign credit rating.
Specifically, we estimate the following rela-
tionship:

Viji=a;+0w

+ﬂx +V1i,t+5i,j,t (6)

Ljt ijt
where y denotes the yield at time ¢ of bond j
issued by sovereign i; w denotes the weights of
bonds in investment funds’ securities portfo-
lios. Control variables, such as the €STR, the
ECB’s shadow rate, the term spread between
10-year and 2-year OIS rates and the term-to-
maturity of each bond are denoted by x. [, is
an indicator (dummy) variable taking the value
1 for GGBs after the change in the outlook by
S&P to positive for the Greek sovereign credit
rating, and 0 otherwise. We also include a vari-

able that reflects net demand effects in the
Greek sovereign bond market, as noted in Koi-
jen and Yogo (2019). In particular, the
“demand” variable incorporates the aggregate
holdings of GGBs by Greek banks and the
Eurosystem, as a ratio to the total amount out-
standing of GGBs in the market. Finally, a;
denotes the fixed-effects term.

The relationship represented by equation (6)
allows to infer the effects of a given change in
weights on the yields of the bonds included in
our sample. At the same time, we also allow
for residual effects, due to the positive out-
look to be captured by the indicator variable
I;, and we also control for global and bond-
specific developments. This specification is
estimated based on a dynamic panel data
model, with instruments appropriate for a
large cross-section and few time observations
(Arellano-Bover estimators), with robust stan-
dard errors. The results are presented in
Table 2 below:

The results reported in Table 2 above confirm
the intuition that an increase in funds’ weights
for a particular sovereign bond reduces its

Table 2 Funds’ demand effects on bond yields

Dependent variable: sovereign bond yields

(6Y)

0.123**

Yo (0.036)

w -0.444%**

(0.050)

I -0.299%**

(0.039)

- Kk ok

Demand 0'?(?‘;12)

0.248***

€STR (0.024)

L]

Maturity (in years) 0.%?)06)
OIS 10y-2y

Fixed Effects Yes

Obs. 552

2) 3) (C)

0.258%** 0.111%* 0.131%**
(0.045) (0.037) (0.037)
-0.509%** -0.418*** -0.442%%*
(0.045) (0.049) (0.052)
0.008 -0.308%** -0.301%**
(0.029) (0.038) (0.038)
-0.630%** -0.368%*** -0.426%**
(0.325) (0.111) (0.112)
0.308%*** 0.241%%*

(0.038) (0.025)

0.014 0.019%**
(0.015) (0.006)
-0.258** -0.057 -0.065
(0.099) (0.069) (0.070)
Yes Yes Yes

552 552 552

Notes: The table reports dynamic panel data estimations (Arellano-Bover estimator), with robust standard errors. Asterisks denote significance

(10%: *, 5%: **, 1%: ***).

59
‘ Economic Bulletin
July 2024



yields. In particular, a 1 pp increase in funds’
weights reduces bond yields by 42-50 basis
points (bps). As a result, the total average
increase in GGB weights in investment funds’
portfolios in the aftermath of the positive out-
look assigned by S&P to Greece explains a
reduction in GGB yields by 35-40 bps.

Is this corroborated by actual data? In order to
fit the results into the developments of the
period, we have to isolate the effect that rising
interest rates had on government bond yields.
To do so, we can use the yield differentials (i.e.
spreads) of Greek sovereign bonds vis-a-vis
euro area benchmark ones, assuming that both
have been affected roughly to the same extent
by monetary policy. That said, we observe that
the spread against the German 10-year sover-
eign bond, just before the positive outlook
assigned by S&P on 20 April 2023, stood at
around 190-200 bps. In mid-October, i.e. just
before the actual rating upgrade on 20 Octo-
ber 2023, it had fallen to 145 bps. Thus, our
findings are very closely associated to the
developments of the period, as they suggest
that the 45-55 bps reduction in spreads is
explained to a large extent by the increase in
investment funds’ holdings of Greek sovereign
bonds.

From the remaining variables, we may draw
intuitive results: a rise in base rates, reflected
in the €STR, has a positive and highly signif-
icant effect on yields, even though the pass-
through is not on a one-on-one basis. This may
stem from the fact that we have excluded from
the sample securities with remaining maturities
of below 1 year, so that our results are not dis-
torted by short-term horizon pricing, with a
particular relevance for bond yields. The €STR
seems to be very closely correlated with the
term spread (10y-2y) of OIS rates, as when
both variables are included in the same spec-
ification the latter is not significant.

At the same time, the indicator variable I;,
reflects a further yield reduction of about 30
bps vis-a-vis what is captured by the remaining
parameters. This, however, changes when,

instead of the €STR, we include the term
spread 10y-2y of OIS rates, an indication that
both the IG and the term spread variable con-
tain common information. This is probably
specific to the period under examination, dur-
ing which the initial optimistic expectations for
a pause in interest rate rises by major central
banks were revised, while the slope of the yield
curve dived into more negative levels, as the
prospects for euro area economic activity dete-
riorated. Additionally, the maturity variable,
which is however a rough bond-specific deter-
minant, is found to have a significant positive
relationship with yields.

Finally, our results suggest that an increase in
the demand from other investors, such as
Greek banks or the Eurosystem, also has size-
able reduction effects on the yields of GGBs.
These are estimated to deduct about 40-60 bps
for every 1 pp increase in the GGB holdings of
other investors. These effects are broadly in
line with the ones reported in the extant liter-
ature about the effects of central bank asset
purchase programmes on sovereign bond
yields (e.g. Koijen et al. 2021; Malliaropulos
and Migiakis 2023).

All in all, our panel data estimation results sug-
gest that about eight-tenths (80%) of the
reduction in GGBs’ sovereign risk premium
came as a result of the increase in investment
funds’ positions, relative to broader monetary
and other euro area and country-specific devel-
opments. These findings are combined with the
ones presented in Section 4.1, which imply that
the increase in investment funds’ positions in
GGBs is associated, in a statistically significant
way, with the positive change in Greece’s sov-
ereign credit rating outlook by S&P in April
2023. We, thus, conclude that the combination
of the two findings suggests that (a) investment
funds increased their positions in GGBs in
view of a possible sovereign credit rating
upgrade of Greece to investment grade, and
(b) this had significant economic effects on the
yields of Greek sovereign bonds, as it explains
a very large part of the overall reduction in

spreads.
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5 CONCLUDING REMARKS

We have examined the effects of (a) sovereign
credit ratings on portfolio allocation by invest-
ment funds, and (b) investment funds’ portfolio
rebalancing on sovereign bond yields. To do so,
we focused on the case of Greece at the onset
of the positive change in its sovereign credit rat-
ing in April 2023, which led to its upgrade to
investment grade six months later. By focusing
on the case of the sovereign credit rating of
Greece, we find that ratings have significant
effects on funds’ portfolio allocation: the
prospect of Greece regaining the investment
grade status resulted in an increase in invest-
ment funds’ portfolio holdings of Greek sover-
eign bonds, in relation to other monetary and
financial developments during the same period.
In its turn, this increase has had significant, both
in statistical and economic terms, downward
effects on Greek sovereign bond yields.

In particular, we find that the change in the
outlook of the sovereign credit rating of
Greece to positive by S&P, which denoted a
high likelihood of an IG upgrade, created
increased demand for Greek sovereign bonds
by investment funds. Specifically, investment
funds’ weights on Greek sovereign bonds
increased in total by about 0.8%.
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Then, by employing dynamic panel data model
estimation techniques, we find a negative and
highly significant relationship between funds’
portfolio weights and the yields of the under-
lying bonds; that is, when funds increase their
holdings of a given bond, its yields decrease.
Based on this result, we can estimate the
reduction effects on Greek sovereign bond
yields due to the increase in funds’ holdings.
We find that the above-mentioned rise in the
weights of Greek sovereign bonds in funds’
portfolios explains a reduction of about 35-40
bps in their yields or about 80% of the total
reduction of spreads in the period under exam-
ination.

The implications of these findings are impor-
tant: a permanent increase in funds’ holdings
may result in lowering the cost of funding for
Greek public debt, thus enhancing its sus-
tainability. Therefore, the prospect of an IG
upgrade helped Greece to rein in its cost of
funding. By achieving rating upgrades,
Greece managed to gradually regain the IG
status and, thus, increase the demand for its
sovereign bonds. This insulated Greece’s cost
of funding from rising interest rates in a
period of tightening monetary policies and
financial conditions.
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