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Abstract

This paper provides evidence that, by restoring market functioning, central banks’
pandemic-related asset purchase programmes lowered payoff complementarities among
investors in corporate bond funds, reinforcing asset managers’ willingness to hold riskier
assets to increase funds’ returns. Controlling for potentially confounding factors, we show
that funds more exposed to these interventions — i.e. those which immediately prior to the
pandemic crisis held a high share of securities eligible for inclusion in purchase programmes
— took on more credit and liquidity risks than less exposed ones. Risk-taking was stronger
when more exposed funds under-performed their peers or held less liquid assets. We discuss
the implications for the design of policy interventions in the aftermath of market stress and the
regulation of the investment fund sector.
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1. Introduction!

During the last decade, open-end bond mutual funds have attracted significant amounts of
resources. Since 2010, their total assets under management have more than doubled at the global
level, to $13 trillion, outpacing the growth of outstanding debt securities (Figure 1). This expansion
comes with benefits and risks for the real economy and the financial system. On the one hand, it
improves the ability of the non-financial sector to diversify its funding sources and obtain credit when
the supply of bank loans falls (Becker and lvashina, 2014). On the other hand, the increasing role of
bond funds in financing the economy could become a source of instability for markets and other
intermediaries (Falato et al., 2021), pointing to the need to develop a deeper understanding of their

vulnerabilities.

Figure 1 — The growth of corporate bond funds and market-based debt
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Note: This figure plots the annual time series of the total amount of net assets of bond funds
at the global level and the sum of the outstanding amount of debt securities issued in US,
Euro Area, United Kingdom, China, Japan and Canada. Data are expressed in trillions of
dollars. Source: Investment Company Institute Fact books and Bank for International
Settlement (debt securities database).

In this paper we show that financial fragilities associated to liquidity mismatch were key drivers
of corporate bond funds’ risk-taking after the outbreak of the COVID-19 pandemic and the policy
interventions that followed it. In late January 2020 stock market indices started to decline and
sovereign bond yields fell substantially due to increasing investor demand for safe and liquid assets
(FSB, 2020). In the second half of February the shock unravelled in the corporate bond market, with
a sudden increase in spreads between investment grade (IG) and high-yield (HY) bonds and
significant outflows from corporate bond funds across investment styles (Falato et al., 2021). In mid-

March, public authorities announced a wide range of unprecedented policy measures to mitigate the

1 We thank Alessio De Vincenzo, Emilia Bonaccorsi di Patti, Francesco Columba, Giuseppe Cappelletti, Luca Zucchelli,
and the participants to the Task Force on Banking Analysis for Monetary Policy 8" Research Workshop for their
comments. The views expressed in this paper are those of the authors and do not reflect those of the Bank of Italy.



impact of the pandemic and ease financial market strains, including purchase programmes of
corporate bonds. These interventions were necessary and effective in mitigating financial markets’
stress, reducing the level and the volatility of market rates and funds’ exposure to significant outflows.
However, material risks remained associated to the potential effects of the pandemic until late
November, when experimental trials demonstrated that COVID-19 vaccines were highly effective.
During most of 2020, the VIX index and spreads between IG and HY bonds fluctuated around levels
that were twice those observed at the end of the previous year.?

Market tensions highlighted the vulnerabilities in the open-end corporate bond mutual fund sector.
Indeed, the presence of transaction costs (e.g. high bid-ask spreads) in less liquid markets such as the
corporate bond market® creates payoff complementarities among investors in funds that offer daily
redemption terms. Liquidation costs incurred by asset managers to redeem outgoing investors in fact
tend to reduce the return for those remaining in the fund (Goldstein et al., 2017). This externality is
associated with the risk of pre-emptive runs by shareholders willing to withdraw money from the
fund if they expect others to do so, making net flows from bond funds highly sensitive to bad
performance. When uncertainty is high, as in the aftermath of the pandemic outbreak, financial
fragilities associated to liquidity mismatch in the corporate bond fund sector may reduce risk-taking.
Asset managers have the incentive to hold cash and liquid assets to meet redemptions at lower costs
(Chernenko and Sunderam, 2020; Simutin, 2014) and limit the share of illiquid investments in order
to mitigate the risk of significant outflows or runs.

In the case of the pandemic crisis, the policy measures that were primarily aimed at supporting
market liquidity, which were key to restore market functioning and address systemic risks, may have
unintendedly weakened this incentive. By reducing transaction costs in the corporate bond market
(O’Hara and Zhou, 2021), we hypothesize that authorities’ interventions that restored market
functioning have also lowered payoff complementarities and the risk of runs by investors in corporate
bond funds, thus potentially reinforcing managers’ willingness to hold riskier assets in order to
increase fund returns.

Moreover, authorities’ interventions may have affected funds’ response to competitive pressure
from their peers. The literature suggests that mutual funds” managers have an incentive to outperform
other intermediaries in order to attract inflows (Lazear and Rosen, 1981), following a so-called rank-
chasing (tournament) behavior. However, recent studies suggest that bond funds play a “reverse

tournament” due to the concave flow-performance relationship. In case of underperformance, funds’

2 In the second half of 2020, option-adjusted spreads of ICE BofAML Global Corporate Index and ICE BofAML Global
High Yield Index fluctuated around 600 bps vs. 300 bps in January.

3 Corporate bonds are mostly traded in over-the-counter dealer markets with significant transaction costs (Edwards et al.,
2007).



managers de-risk their portfolios by selling high yield bonds and purchasing safe and liquid assets in
order to be ready to meet redemptions (Cutura et al., 2020), rather than increasing risk levels to
improve their ranking against other managers (as equity funds do). By reducing the risk of runs, policy
measures aimed at supporting market liquidity may have strengthened the rank-chasing behaviour of
corporate bond funds, mitigating funds’ incentives to de-risk after poor performance.

To analyze the risk-taking behavior of open-end corporate bond funds in the aftermath of market
stress, we collect monthly security-level information on portfolio holdings of all actively managed
EU and US corporate bond funds. We merge this information with market data to construct, for each
bond in our sample, a measure of credit risk based on credit ratings and one of liquidity risk based on
Roll (1984)’s proxy for the bid-ask spread commonly used in the literature (see Section 2.2 for more
details). We use these variables to measure funds’ portfolio risk, i.e. the weighted average of bonds’
credit risk and liquidity risk using portfolio weights, and active risk-taking (Cutura et al., 2020), i.e.
changes in credit and liquidity risks due to fund managers’ decisions to increase their exposure to
risky and illiquid assets.*

We combine these data with information about eligibility criteria of asset purchase programmes
activated by all major central banks during the COVID-19 pandemic to investigate the potential
relationship between funds’ risk-taking and their exposure to bonds targeted by these policy
measures. In the rest of the paper we will refer to asset purchase programmes activated by the FED,
ECB, Bank of England, Bank of Japan, Riksbank and Bank of Canada in March 2020 as AP-C19.
We measure funds’ exposure to AP-C19 using the pre-pandemic exposure (i.e. the share of eligible
assets observed in February 2020) in order to avoid potential endogenous changes of this variable due
to central banks’ announcements.®

The aggregate evidence about the evolution of funds’ riskiness in 2020 indicates that, between
February and December 2020, the share of HY bonds and the Roll illiquidity measure of funds’
portfolios grew on average by almost 1 percentage point and 30 per cent, respectively. In the same
period, on aggregate, funds more exposed to AP-C19 reduced the average rating of their portfolio by
about three notches (i.e. from A-/A3 to BBB-/Baa3), while those less exposed decreased it by slightly
more than one notch (i.e. from BBB+/Baal to about BBB/Baa2). The former group of funds provided

higher returns to their investors and attracted larger inflows in the months following the outbreak.

4 Differentiating between overall portfolio risk and active risk-taking allows us to distinguish changes in risk due to market
dynamics (i.e. credit rating downgrades or reductions in trading volumes) and changes due to asset managers’ decisions.
5> However, as shown below, funds’ exposure to AP-C19 remained relatively stable throughout 2020. Consistent with this
evidence, our results are quantitatively confirmed if we use the time-varying monthly share of eligible assets rather than
the share observed in February.



Also controlling for observed and unobserved fund heterogeneity,® we find that intermediaries
with high pre-pandemic exposure to AP-C19 increased both credit and liquidity risks of their
portfolios more than their peers with low exposure. In particular, a difference of 20 percentage points
in the share of the portfolio eligible for AP-C19 (equivalent to the inter-quartile range) is associated
with a monthly decrease of about 0.1 points in the average credit rating” and with a rise in the
illiquidity measure of 1.3 points (i.e. 30 per cent of the standard deviation in the same period). These
increases in the average portfolio riskiness are also economically significant: for example our
estimates show that the impact of exposure to AP-C19 is associated with an overall increase of $107
billion in the exposure to HY bonds during the considered period (23 per cent of the amount of these
securities in funds’ portfolios at end-February). This evidence is consistent with the hypothesis that
the pandemic-related policy measures may have strengthened funds’ risk-taking incentives.

We also show that highly exposed funds actively took on more risk mainly on the non-eligible
portion of their portfolios. After the introduction of purchase programmes, fund managers did not
significantly modify their exposures to, nor the composition of, assets eligible for AP-C19, suggesting
that most portfolio adjustments involved bonds that were not directly targeted by policy measures.

The rise in funds’ risk-taking were larger in the second quarter of 2020 and diminished over the
course of the year, suggesting that the impact of policy interventions on funds’ investment behaviour
was stronger right after periods of intense market stress.

Afterwards, we focus on how the introduction of AP-C19 programmes affected funds’ response to
competitive pressure from their peers. Consistent with the “reverse tournament” hypothesis, we show
that, on average, funds underperforming their peers decrease the credit and liquidity risk of their
portfolios. However, funds’ exposure to AP-C19 mitigated such incentive in the month following a
period of poor performance. We find that underperforming funds with a higher exposure to eligible
bonds increased the riskiness of their portfolio, rather than reduce it. This suggests that policy
measures aimed at supporting market liquidity have also strengthened the rank-chasing behaviour of
corporate bond funds.

We address potential identification issues related to the effect of exposure to bonds eligible for
AP-C19 on active risk-taking and rank-chasing behaviour. Indeed, the investment strategies of funds

more exposed to AP-C19 may be structurally different than those adopted by less exposed

® To address potential identification concerns related to observable and unobservable factors that may influence fund risk-
taking, we include fixed effects at the fund domicile level and at the time-fund category (based on the predominant
investment objective) one.

" The corresponding cumulative reduction in the average rating during the last nine months of 2020 for more exposed
funds is 0.5 points greater than for less exposed ones, more than double of the average decline in the portfolio rating
observed in our sample during the same period.



intermediaries. First, evaluating the differences between more and less exposed funds before the
pandemic outbreak we find that highly exposed funds on average hold less risk than others as their
portfolios have higher average ratings and liquidity. Second, to address this issue, following the
approach proposed by Falato et al., (2021), we exploit a unique feature of the FED program that
included a 5-year maturity threshold to determine eligible assets.® For each fund, we construct the
share of eligible bonds (i.e. 4 to 5 years of maturity) and that of quasi-eligible bonds (i.e. securities
with 5 to 6 years of maturity and that would have been otherwise eligible for FED purchases). We
define as “treated” (“control”) funds those in the top quartile of exposure to eligible (quasi-eligible)
bonds in February 2020. With this approach, treated and control funds hold similar assets (those
eligible or quasi-eligible for FED purchases), although with slightly different maturities (between 4
and 6 years). The results on the impact of AP-C19 on active risk-taking and rank-chasing behaviour
are robust to performing this check as we find that treated funds increased their riskiness exposure
more than control ones.

Finally, we show that financial fragilities due to liquidity mismatch are, in general, associated with
lower risk-taking. Funds that before the pandemic had higher shares of HY bonds or less liquid
portfolios increased the riskiness of their portfolios less than more resilient funds, suggesting that
strategic complementarities among investors deter fund risk-taking in the aftermath of market stress.
However, consistent with our main findings, fragile funds highly exposed to AP-C19 de-risked less
than low exposed ones.

Overall, our analysis provides new insights for understanding the reaction of investment funds to
policy measures. Central banks’ interventions were key to restore market functioning and it cannot
be excluded that some forms of external support provided by central banks may be necessary again
in future periods of extreme market stress. However, our results suggest that these interventions may
be associated with an increase in funds’ incentives to take risks. The incentives to take more risk is
stronger in the short run (i.e. in the quarter following the policy introduction) but it results in an
upward shift in their riskiness exposure that is not rebalanced in the following periods (at least after
about nine months). These unintended effects may be addressed by introducing policies that restrict
ex-ante risk taking in the bond fund sector (Giuzio et al., 2021).

Our paper contributes to the literature on risk-taking by non-bank financial intermediaries in the
aftermath of market stress. Kacperczyk and Schnabl (2015) and Strahan and Tanyeri (2015) examine
the risk-taking behaviour of money market funds during the great financial crisis of 2008 (GFC).

Consistent with our analysis, these studies find that funds that experienced larger outflows reduced

8 Other central banks did not generally introduce a similar threshold based on bond maturity to define eligible assets.



risk relative to their initial holdings before the crisis. Becker and Ivashina (2015) provide evidence
that reaching for yield by insurers, pension funds and mutual funds weakened after the GFC, in
contrast with the aggregate evidence provided in this paper. Feroli et al. (2014) highlight that risk-
taking by mutual funds decreased after the taper tantrum of 2013. Recently, Giuzio et al. (2021) find
that expansionary monetary policies are followed by an increase in inflows for funds investing in
riskier asset classes (e.g. high yields) as well as by a reduction in cash buffers by fund managers. We
complement these studies by showing how the linkage between financial fragilities and risk-taking in
the aftermath of a market stress has been affected by the introduction of AP-C19.

We also contribute to the literature on the effect of policy measures adopted to address the impact
of the pandemic on financial markets. Numerous studies show the effectiveness of policy measures
aimed at supporting market liquidity in terms of lower transaction costs and higher liquidity in
corporate bond markets (Affinito and Santioni, 2021; Boyarchenko et al., 2022; Haddad et al., 2021;
Kargar et al., 2021; Ma et al., 2022; O’Hara and Zhou, 2021). Falato et al. (2021) show that these
interventions were also effective in stabilizing and reversing outflows form corporate bond mutual
funds, with beneficial spillovers on primary market issuance of corporate bonds and funds less
exposed to these measures. Our contribution is to show that there may be a positive spillover of asset
purchase programmes: notwithstanding central banks’ interventions targeted a group of eligible
securities, also the market of not eligible assets (e.g. HY bonds) may have benefitted from an increase
in purchases by funds exposed to the AP-C19 programmes. This “bond fund channel” indicates that
the positive impact of central banks’ asset purchases may be not limited to the primary bond market
or to eligible securities.

Finally, we contribute to the growing literature on corporate bond funds (see e.g. Chen et al., 2010;
Choi and Kronlund, 2018; Cici et al., 2011; Cutura et al., 2020; Goldstein et al., 2017) by assessing
the impact of policy measures that reduce transaction costs in the bond market on the tournament

behavior of funds.

2. Overview of the bond fund industry, data and variable construction

2.1. Institutional background on the functioning of bond funds

Since the global financial crisis, debt markets have been affected by a number of changes in the
context of broader G20 post-crisis regulatory reforms and market-driven adjustments. On the one
hand, accommodative monetary policies and search for yield by investors have boosted both supply
and demand of bonds. The amount of new bond issuances by non-financial companies each year in

advanced economies has indeed more than doubled, to around $2 trillion (OECD 2020).
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On the other hand, tighter prudential regulations for banks contributed to the reduction of market-
making activities (Bao et al., 2018), increasing the proportion of volumes negotiated by dealers as
agency trades relative to principal trades (FSB, 2020). These changes had a significant impact on the
degree of liquidity of debt markets, which are normally characterised by limited automated trading
and substantial reliance on dealers’ market-making activities. The reduced role of banks implied that
the risk-taking behaviour of other non-banking financial intermediaries (NBFI) and their ability to
effectively manage market and liquidity risks has become key to achieve financial resilience in times
of stress.

To improve our understanding of the risk-taking behaviour of NBFI, this paper studies open-ended
bond funds, whose growth in the last decade has kept pace with the expansion of bond markets
(Goldstein et al., 2017).

One of the key structural vulnerabilities of open-ended bond funds is the potential mismatch
between the liquidity of their assets and daily redemption terms of fund units (FSB, 2017). Liquidity
mismatch in bond funds may be a source of financial fragility. Bond fund investors might have an
incentive to withdraw their investments in advance of other fund investors when they expect to
receive a liquidation value that exceeds their net asset value. Therefore they may withdraw money
when they perceive that the risk of redemptions by other investors is rising (so-called “first mover
advantage”). Valuation risks originated by stale prices and specific liquidation strategies (e.g. cash
hoarding and “horizontal slice” versus “vertical slice”) may reinforce such “first mover advantage”
in stressed market conditions.

The role of bond funds in the amplification (or mitigation) of shocks depends also on their strategic
reaction to poor performances. This idea has been mainly explored in the case of equity funds via the
theory of tournaments (Lazear and Rosen, 1981): underperforming equity fund managers increase
risk-taking, gambling to improve their relative performance against their peers. This result is
dependent on the incentive structure of equity fund managers. The potential upside in terms of
improving their relative performance and attracting new flows is large, whereas downside risk in
terms of outflows is contained.

In the case of bond funds, Choi and Kronlund (2018) show that the illiquid nature of corporate
bonds reduces the incentives of corporate bond funds to adopt “reaching-for-yield” strategies. Indeed,
recent research shows that “reverse tournament” may normally take place (Cutura et al., 2020): when
their performances are worse than those of their peers, fund managers de-risk their portfolios by
selling high yield bonds and purchasing lower yield bonds. As a result, corporate bond funds exhibit
a concave flow-performance relationship as the downside risks in terms of outflows are higher if they

underperform their peers (Goldstein et al., 2017).
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These findings have implications for financial stability risks as they suggest that the industry can
adopt self-adjusting behaviors to mitigate risks and avoid gambling effects. We investigate this issue
by analyzing whether “standard” or “reverse” tournament take place in case of a severe shock, as the
pandemic outbreak, which is followed by massive monetary interventions.

The COVID-19 crisis represents an opportunity to investigate the risk-taking behaviour of open-
ended bond funds in the aftermath of extreme market stress and in the context of post-crisis regulatory
reforms. After the pandemic outbreak in March 2020, transaction costs soared and dealers shifted
from buying to selling securities (O’Hara and Zhou, 2021). Contemporaneously, corporate bond
funds suffered large outflows. The growing literature on the dynamics of these outflows has
highlighted that the degree of illiquidity of fund portfolio amplified market fragility, given that
illiquid funds suffered more severe outflows than liquid funds (FSB, 2020).

Central bank interventions, together with other public sector measures targeting the real economy,
successfully mitigated market stress (O’Hara and Zhou, 2021). Absent these interventions, it is widely
agreed that stress in the financial system would have worsened. This suggests that, to understand the
risk-taking behaviour of open-ended bond funds in the aftermath of extreme market stress, it is
important to take into account the potential effects of measures that might be necessary to restore

market functioning.

2.2. Data and sample construction

Our dataset combines information on funds’ securities holdings, their characteristics and the
eligibility criteria of pandemic-related corporate sector purchase programmes by central banks.

We obtain data on open-end bond funds’ portfolios at the global level from the Morningstar
database, which covers the universe of all actively managed funds.® For each fund with size greater
than $10 million and domiciled in the main advanced countries (France, Germany, Ireland, Italy,
Luxembourg, Spain, UK, and US), we retrieve monthly information on net flows, returns, total assets
under management (AuM), the amount and identification number (the International Securities
Identification Number, ISIN) of each security held in the portfolio, as well as other characteristic (e.g.
the category based on the predominant investment objective). By relying on Morningstar “Global
Category”, we exclude funds that invest in US Municipal bonds, Asia-Pacific or Emerging Markets
because these categories have almost no exposures to AP-C19 given their investment mandate. We

focus on the period from December 2019 to December 2020.

® We do not analyse exchange traded funds or money market funds given their specific characteristics.
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We merge information at the security-fund level with the Centralized Securities Database (CSDB),
a database maintained by the European System of Central Banks (ESCB) which provides data on all
traded securities ever held by at least one intermediary reporting information to the ESCB. In
particular, we use CSDB to construct a measure of credit risk based on credit ratings for each security
in our dataset. In particular, we retrieve credit ratings for each bond and we assign a score to each
rating by adopting a 22-level scale (e.g. 22 is assigned to AAA/Aaa level and 1 to D).1°

Moreover we also estimate a measure of liquidity risk based on the Roll (1984)’s illiquidity
measure, which proxies for the bid-ask spread.'! These indicators are generally correlated, as safer
assets tend to be more liquid.*2 However, they could differ as bonds in a same rating class may have
a different liquidity. For example, investment grade securities traded in the US bond market are
generally more liquid than those traded in smaller markets.

Information on pandemic-related corporate sector purchase programmes come from the BIS
(2021) dataset and central banks’ websites. The BIS database contains the list of all corporate sector
purchase programmes activated at the global level in March 2020 and their characteristics (e.g. date
of announcement, size of the program). Central banks’ websites provide detailed information on
eligibility criteria of each program. By combining eligibility criteria with securities’ characteristics,
we distinguish eligible and not eligible bonds for programmes implemented by the FED, the ECB,
the Bank of England, and other major central banks (i.e. Bank of Japan, Riksbank and Bank of
Canada).’® These programmes were largely developed using a coordinated approach. Broadly, central
banks considered eligible bonds issued by resident non-financial corporations (e.g. companies
domiciled in US for FED programmes) and rated investment grade. Each authority added further
specific features, such as maturity thresholds (e.g. less than 5 years for FED programmes, more than
12 months for those of the Bank of England), that we use to identify eligible securities.

10 From the CSDB we obtain credit ratings issued by the main four agencies. To establish the rating category for issuers
with multiple credit ratings, in line with the most prevalent institutional rule (O’Hara and Zhou, 2021), we use the lowest
rating for issuers with two ratings, the middle one for those with three or more ratings.

11 For each bond, Roll=2 \/—cov(r, 1,_,), where r, is bond return in month z. The Roll measure at date t is computed
using the covariance between bond returns and their lagged values in the 12 months prior to month t. The indicator is set
equal to 0 if the covariance is greater than or equal to zero. Under certain assumptions, the Roll measure is equal to the
bid-ask spread of traded securities. The Roll measure is higher for more illiquid bonds as it would suggest a greater
negative covariance between returns, which is in turn associated with higher bid-ask spreads. In line with the literature
(Cutura et al., 2020; Goldstein et al., 2017), for each fund we aggregate the bond-level Roll measure by taking the value-
weighted average at the portfolio level.

12 Qur liquidity measure is computed only on the share of bonds; consequently we do not take into account the amount of
cash held by each fund, nor the liquidity of other holdings. This choice, in line with other comparable works (Cutura et
al., 2020; Goldstein et al., 2017), is motivated by the lower availability of information on non-bond assets. However, in
unreported robustness checks we have verified that our results are robust to computing the Roll measure on the overall
fund portfolio, including non-bond securities for which information are available. In this test we assign to the amount of
cash held by each fund a Roll indicator equal to O (i.e. the maximum liquidity degree).

13 The programmes implemented by other central banks are not considered because funds did not held a substantial amount
of securities eligible for these programmes.
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We aggregate these information at the fund level using monthly portfolio weights, i.e. the share of
fund’s total assets invested in a given security. In particular, we construct monthly measures of fund’s
credit and liquidity risks using a weighted average of credit and liquidity risks of funds’ assets. To
investigate the robustness of our baseline results, we also analyse alternative measures of riskiness,
such as the share of high-yield bonds held by each fund as well as the weighted average yield and
maturity of bonds held by each fund (see Appendix for more details). Similarly, we compute the
monthly share of the portfolio of each fund invested in eligible bonds at the end of February 2020,
aggregating information on holdings of bonds eligible under the pandemic-related corporate sector
purchase programmes.

Our initial sample consists of 4,616 funds with around $4 trillion AuM at the end of January 2020.
To construct the final sample, we apply further restrictions based on data availability. We focus on
funds that appear in all months (i.e. closed sample) and for which we have information on risk-taking
measures in all dates for at least 80 per cent of the portfolio. Our final sample consists of 2,560 funds
with about $3 trillion AuM before the pandemic (about 80 per cent of the initial sample AuM). Figure
A.1in Appendix reports AuM composition by fund category and domicile.

2.3. Measuring active-risk taking

Following Cutura et al. (2020), the change between the average riskiness of the portfolio of fund f

between month t-1 and t is computed using Eq. (1).

Ny Ngi_q
ARiskg, = Z As ;¢ X Riskiness; 4 — Z Af jt—1 X Riskiness; 4 (1)

Riskiness;+.1 is either bond rating or Roll illiquidity measure (respectively for credit and liquidity
risk) of asset j in month t-1. The security-level weights A ; .and A ; . used for the aggregation are
given by:

_  Pit-10Qrjt _

Ap i, = —Jiiehit Aeir g =
f.it SiPie1Qf ¢ fit-1

Pjt—1Qfjt-1
YjPjt-1Qf jt-1
where P; .and Q. ; . are the price and the amount of bond j held by fund f at time t.
In EqQ. (1) the only variable that changes between t and t-1 is the quantity of each asset in the fund
portfolio (Qf ;) while prices and risk measures remain constant at their values in t-1. As a result,

ARisk describes the active rebalancing of the portfolio of fund f in month t because any change in this
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measure arises entirely from variations in the portfolio weight given to each asset and not from
variations in its price or its riskiness.

Moreover, ARisk is not affected by net flows at fund level. Indeed, this measure is flow-neutral as
long as fund managers maintain unaltered the proportion allocated to each category of securities with
the same level of riskiness (Cutura et al., 2020; Manconi et al., 2012).14

Overall, our main risk-taking measures are: ARating, which is the monthly change in the weighted
average rating of bonds held by fund f between t and t-1, and A//liquidity, which is the monthly change
in the Roll illiquidity measure of fund f between t and t-1.1° To ease the interpretation, Allliquidity is

standardized to have mean zero and standard deviation of one.

3. Results

3.1. Graphical analysis of the corporate bond fund sector in the crisis aftermath

Before describing the results of a multivariate analysis that takes into account funds’
characteristics and potential identification issues, we provide a broad overview of open-ended
corporate bond funds’ risk-taking in 2020.

Figure 2 presents the change in AuM and net flows. The value of assets decreased immediately
after the pandemic outbreak (about 13 per cent) and returned at the pre-crisis level only at the end of
2020. Net outflows lasted until May, while inflows were reported from June onward.

In March, the average liquidity and credit quality of fund portfolios improved, suggesting a flight-
to-safety/liquidity by fund managers, and then worsened significantly in April. During the rest of
2020, credit risk continued to increase while liquidity risk slightly decreased, consistent with the
gradual improvement of financial market conditions throughout 2020. At the end of the year, both

credit and liquidity risks were above levels observed before the crisis.

14 For example, if inflows for fund f in a given month are 2 per cent of its asset under management, 4Risk would not
change as long as fund f raises the exposure to each security in the portfolio, or any other security with the same riskiness
(e.g. AAA rated bonds), by 2 per cent.

15 As a robustness check we also use: A4ShareHY, which is the monthly change in the share of high-yield bonds held by
fund f between t and t-1; 4Yield, which is the change in the weighted average yield of bonds held by fund f between t and
t-1; and AMaturity, which is the change in the weighted average remaining maturity of bonds held by fund f between t
and t-1 (see Table A.2). Finally we estimate a principal component analysis (PCA) by calculating the principal component
of the measures relating to credit risk (i.e., 4Rating, AShareHY, AYield, and AMaturity). In particular, the eigenvalue of
the adopted component is equal to 1.01 and the explained variation is about 25 per cent.
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Figure 2 — Change in AuM and net flows between December 2019 and December 2020.
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Note. The figure shows, on aggregate, the change in asset under management and net flows, expressed
in billions of dollars.

Figure 3 — Share of eligible assets across funds.
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Note. The figure shows the distribution of the share of eligible assets (expressed in percentage points)
across funds from December 2019 to December 2020.

Figure 3 presents the distribution of the shares of assets eligible for AP-C19 across funds. These
shares vary significantly across funds, with an interquartile range of about 15 percentage points, but
they are relatively stable for each fund over time,® suggesting that intermediaries did not significantly
change their exposure to eligible assets after the introduction of AP-C19. As a result, any change in
the average credit quality should mainly derive from a reallocation in the portfolio of not-eligible
assets. Figure A.2 in Appendix reports the composition of eligible assets by central bank program.

Given that the share of eligible assets did not significantly vary in the period examined in our
analysis, we can divide the funds in two groups, “more exposed” and “less exposed”, depending on
the relative level of their exposure to AP-C19 in February 2020 (above or below the median,

respectively). Table 1 shows the summary statistics observed for both groups before the pandemic

16 1n an unreported model we confirm that the change in the share of eligible assets between February 2020 and December
2020 was very low for funds both on average and in each quartile of the distribution of eligible assets (as of February
2020).
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outbreak (February 2020). Our evidence suggests that funds more exposed to AP-C19 held ex-ante
less risks than less exposed ones as their portfolios have on average higher rating and liquidity, as
well as a lower share of high yield bonds, yield and maturity. These differences remain significant

also considering only the share of not eligible securities.

Table 1 — Ex-ante mean differences across more and less exposed funds (as of February 2020).

More Exposed Less Exposed Difference

Rating (rating points) 15.74 14.97 0.77"
Iliquidity (points) 1.27 1.90 -0.62™
Share HY (%) 11.37 30.97 -19.60™
Yield (%) 1.37 2.23 -0.86"
Maturity (months) 113.12 127.04 -13.92"
Exposureren (%) 25.32 0.99 24.33™

Note. More exposed funds are those with a share of assets eligible for AP-C19 above the median
in February 2020. ***, ** and * denote significance at the 1%, 5%, and 10% levels, respectively.
The t-test is based on the assumption that the two groups of funds have different variances.

Notwithstanding the ex-ante differences between the two groups suggesting that highly exposed
funds hold less risk than less exposed funds, we observe that both the average portfolio rating and
liquidity of intermediaries more exposed to AP-C19 decreased more than those of less exposed ones
after the implementation of CB interventions (Figure 4).17 In particular, highly exposed funds reduced
the average rating of their portfolio by about three notches (i.e. from A-/A3 to BBB-/Baa3), while
those less exposed decreased it by slightly more than one notch (i.e. from BBB+/Baal to about
BBB/Baa2). This preliminary evidence is in line with the hypothesis that bond funds more exposed
to AP-C19 took on more risk than less exposed funds after the introduction of these programmes.

More and less exposed funds also differ with respect to net flows as well as performances,
consistent with Breckenfelder et al. (2021). For both groups, net subscriptions and the average
returns®® were similar before the pandemic outbreak, as shown in Figure 5. In contrast, a large gap
between the net flows and performances of the two groups emerged after the end of February. In
particular, both groups experienced significant outflows in March, but highly exposed funds reported
positive net subscriptions from April, while for low exposed ones positive net subscriptions started

only in August.

17 At this stage, we do not control for the contemporaneous reduction in credit quality due to downgrades of credit ratings.
However, since the pandemic outbreak was a widespread shock, downgrades should have on average a similar impact on
the portfolios of funds. As a results, this descriptive evidence should not been primarily driven by a greater share of
downgraded assets in the portfolios of low exposed funds.

18 Adjusted for the median return of each fund category, i.e. Europe, International, Mixed, UK, and US.
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Figure 4 — Change in risk-taking measures across more and less exposed funds (index: February 2020=0).
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Note. More exposed funds are those with a share of assets eligible for AP-C19 above the median in February 2020; while less
exposed ones are funds with a share below the median. The change in the average credit rating of funds’ portfolio is expressed in
rating points by using a 22-level scale, while the change in the illiquidity measure, based on Roll (1984), is expressed in points.
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In terms of performances, highly exposed funds’ adjusted returns were negative only in March
2020 and remained positive from April to the end of the period examined; in contrast, the returns of
low exposed ones significantly dropped in March and remained negative until October. The

significant difference in performances between the two groups disappeared at the end of 2020.

Figure 5 — Flows and returns across more and less exposed funds (index: February 2020=0).

a) Cumulative net flows (as percentage of AuM) b) Adjusted cumulative returns
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Note. In both panels more exposed funds are those with a share of assets eligible for AP-C19 above the median in February
2020; while less exposed ones are funds with a share below the median. Cumulative net flows are expressed as percentage of
assets under management. Fund adjusted cumulative performances are computed as the cumulative difference between the
return of fund f and the median return of the fund’s category in each period. They are expressed in percentage points. Fund
categories are Europe, International, Mixed, UK, and US.

3.2. Baseline estimates

The increased portfolio risk assessed in the previous section may be driven by two main types of
adjustments by fund managers. On the one hand, managers may have actively increased risk-taking,
buying riskier securities to increase returns. On the other hand, managers may have passively
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increased risk-taking by holding on to securities whose risks have increased due to, for example, the
deterioration of the economic outlook for 2020. Distinguishing “active” and “passive” risk-taking is
key to understand the behaviour of open-ended bond funds.

In this section we provide a formal analysis of fund risk-taking in 2020 using regression models.
We first examine the relationship between fund exposure to AP-C19 and managers’ active risk-
taking, as measured by the variable ARisk described in Section 2.3. To this end, we estimate the

following empirical model:

AdRisks; = a + BExposurey fop, + §Controlss  + 0; category + Haomicite + &ft 2

The dependent variable is the difference between the average riskiness of the portfolio of fund f in
t and that in t-1 (4Rating and Allliquidity).*® The main variable of interest is Exposurer ep, Which is
the ratio of bonds eligible for CB asset purchase programmes over total assets of fund f in February
2020. We use the pre-pandemic level of exposure to AP-C19 as it is reasonably exogenous within
fund category, however we check the robustness of our results to using the one-month lag exposure
to AP-C19 (i.e. Exposurer1).2° We expect that more exposed funds increased the riskiness of their
portfolio relatively more after the implementation of AP-C19 (i.e., £ should be significantly negative
for ARating and positive for Allliquidity).

Controlsy, is a matrix of fund characteristics including net flows of fund f in t expressed as a share
of fund f’s AuM (Flowss:), and the share of public bonds held by fund f in February 2020
(PublicSharet ). The former variable allows us to take into account the potential impact of net flows
on fund investment strategies, while the latter one controls for the heterogeneity in the investment
mandate as some bond funds may invest a relatively large share of their portfolio in sovereign bonds.
Table A.1 shows the summary statistics of the main variables adopted in our analyses.

Finally, we add two sets of fixed effects. First, we include month-fund category fixed effects (6)
to control for time-varying observed and unobserved shocks to each category (e.g., news on output,
unemployment, and inflation).?! Second, we employ fund domicile fixed effects (u) to take into
account idiosyncratic characteristics of the fund industry in each location.

Table 2 shows the estimates for Eq. (2).2? Our results suggest that funds highly exposed to central

banks’ interventions increased the riskiness of their portfolios — both in terms of exposure to credit

19 See Section 2.3 for more details on the construction of this variable.

20 These robustness checks are shown in Table A.2.

2L As anticipated in Section 2.2., by relying on Morningstar “Global Category”, we employ five categories based on
location of funds’ investments: Europe, International, Mixed, UK, and US.

22 Qur results are robust to clustering standard errors at the fund level.
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and liquidity risks — more than other intermediaries. The significant coefficients of Exposures in
both columns suggest that more exposed funds lowered the average rating and liquidity of their
portfolios more than less exposed ones. The impact of AP-C19 on funds’ investment strategies is also
economically significant: a difference in the exposure equal to the inter-quartile range (i.e. 20
percentage points) is associated with a 0.06 points monthly decrease (i.e. 0.29-0.2) in the average
credit rating, equivalent to one fourth of the decline in the average fund portfolio rating observed
during 2020, and an average monthly rise in the illiquidity measure of 1.3 points, which is 30 per cent
greater than the standard deviation of this variables (equal to 1 by construction) observed in the same

period.

Table 2 - Change in risk-taking measures from April to December 2020

@ )

ARating Allliquidity

Exposureeb -0.2954™" 0.0643""
(0.0000) (0.0371)

Constant -0.2689™" -0.0252™"
(0.0000) (0.0004)

Controls Yes Yes
Fund category-time FE Yes Yes
Domicile FE Yes Yes
Observations 20980 17684
Adj R-squared 0.089 0.050

Note. The table shows the results obtained from the estimation of Eq. (2). The dependent variables are ARating (column 1), which is
the monthly change in the weighted average rating of bonds held by fund f between t and t-1,and Allliquidity (column 2), which is the
monthly change in the Roll illiquidity measure of fund f between t and t-1. Robust p-values in parentheses. ***, ** and * denote
significance at the 1%, 5%, and 10% levels, respectively.

Figure 6 — Marginal effect of Exposurereb across months.

a) Marginal effect on the average credit rating b) Marginal effect on the average illiquidity measure
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Note. Marginal effects are equal to the coefficient of Exposureres obtained by estimating Eq. (2) for each month.

We also assess whether the impact of AP-C19 on funds’ investment strategies varied across
months. Panel (a) of Figure 6 shows the marginal effect of Exposurer, on ARating across months.

The magnitude of the effect of exposures to AP-C19 peaked at May 2020 (i.e. the month immediately
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after the beginning of programmes). Afterwards it declined over time, with a smaller resurge in risk-
taking at the end of the third quarter. In particular, during the last nine months of 2020 an increase in
the exposure equal to the inter-quartile range led to a cumulative reduction in the average rating of
0.5 rating points (i.e. 3 per cent of the average rating in our sample), more than double of the average
decline observed in our sample during the same period. Panel (b) shows that the marginal effect of

Exposurerer on Allliquidity followed a similar trend.

Table 3 - Change in risk-taking measures from April to December 2020

ARating Allliquidity
@ @) ®) 4)
Eligible assets  Non-eligible assets Eligible assets  Non-eligible assets
Exposuresen 0.1056™ -0.4197" -0.0657" 0.0417*
(0.0190) (0.0000) (0.0730) (0.0718)
Constant -0.2320™ -0.2783™ 0.0547" -0.0508"™"
(0.0000) (0.0000) (0.0003) (0.0000)
Controls Yes Yes Yes Yes
Fund category-time FE Yes Yes Yes Yes
Domicile FE Yes Yes Yes Yes
Observations 16349 16349 13375 13375
Adj R-squared 0.103 0.114 0.018 0.082

Note. The table shows the results obtained from the estimation of Eq. (2) by separating the change in the average riskiness on
eligible assets (columns 1 and 3) and non-eligible ones (columns 2 and 4). The table excludes funds with no eligible assets.
The dependent variables are ARating (columns 1 and 2), which is the monthly change in the weighted average rating of bonds
held by fund f between t and t-1,and Allliquidity (columns 3 and 4), which is the monthly change in the Roll illiquidity measure
of fund f between t and t-1. Robust p-values in parentheses. ***, ** and * denote significance at the 1%, 5%, and 10% levels,
respectively.

To better underscore the economic significance of our results, we calculate the increase of HY
bonds in terms of dollar value. This exercise shows that the exposure to AP-C19 is associated with
an overall increase of $107 billion in exposure to HY bonds between April and December 2020,%
about 23 per cent of the amount of these securities in funds’ portfolios at end-February.

Finally, we verify whether the observed increase in risk-taking involved the whole funds’
portfolio, the share invested in eligible assets or the share invested in non-eligible assets. In Table 3
we report the results of Eq. (2) by separating the change in the average riskiness on eligible and non-
eligible assets.?* Highly exposed funds actively took on more risk by lowering the average rating and
increasing the average illiquidity only of non-eligible assets while slightly reducing risk of eligible
assets.

23 First, we compute the increase in the share of HY bonds by estimating the cumulative marginal effect of Exposurees
on AShareHY between April and December and multiplying it for the average exposure to AP-C19 in April. Next, we
multiplied this share to the overall amount of assets under management of funds in our sample in April.

24 As underlined in Section 2.2, an unreported robustness check suggests that the share of eligible assets for each fund is
quite constant across the considered period.
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3.3. Reverse tournaments

In the second step we focus on the effects of AP-C19 on the competition among fund managers.

We empirically test our second research question by estimating Eq. (3).

ARisks = a + p1Laggard funds ., + BHighExposurey o, + BsHighExposurey fqp

3)
Laggard funds;_, + §Controlsg; + 0 category + Hdaomicite + &r ¢

In this analysis we expand Eq. (2) by including Laggard fund, which is a dummy variable that
takes a value of 1 if the fund’s 24 months average risk-adjusted performance is below the median of
the distribution of the fund f category in t-1.2> We interact this variable with HighExposurere, a
dummy variable equal to 1 if fund f’s exposure to AP-C19 in February 2020 was above the median.?®
By including this interaction, we investigate whether funds that underperform their peers de-risk less
if they are more exposed to AP-C19. Indeed, we expect that underperforming funds should de-risk
their portfolios (i.e., #1 should be positive for ARating and negative for Allliquidity), as suggested by
the literature on reverse tournaments for corporate bond funds (Cutura et al., 2020). However, a high
exposure to AP-C19 can interfere with this mechanism by mitigating the need to hold liquid assets to
meet redemptions; this, in turn, may reduce the disincentive in engaging reach for yield strategies
associated with the general illiquid nature of corporate bonds. We therefore expect /3 to be negative
for ARating and positive for Allliquidity.

In sum, we examine whether AP-C19 reduces the differences in investment strategies between
laggard corporate bond funds and underperforming equity funds (i.e., generally considered as risk-
takers under the standard theory of tournaments).

Columns (1) and (2) of Table 4 show the results of this test by adopting respectively 4Rating and
Allliquidity as the dependent variable. Consistent with the literature on reverse tournaments, we find
that underperforming funds with a low exposure to AP-C19 on average de-risked their portfolios with
respect to overperforming ones. Moreover, in line with our hypothesis, the significant coefficients of
the interaction Laggard-HighExposurese in both columns suggest that laggard funds de-risked less if

they were more exposed to AP-C19. In particular, underperforming and overperforming funds with

%5 Consistent with other empirical papers (Cutura et al., 2020; Goldstein et al., 2017), we compute monthly risk-adjusted
fund returns (alphas) in a 24-month window. In particular, alpha is estimated as the intercept from a regression of excess
corporate bond fund returns on excess aggregate bond market and aggregate stock market returns. We use Vanguard Total
Bond Market Index Fund returns and CRSP value-weighted market returns to proxy bond and stock market returns,
respectively. As a robustness check, we also consider different thresholds, alternative to the median, to distinguish laggard
funds from others.

26 |n this model we replace Exposurere, with a dummy variable (HighExposurers) in order to ease the interpretation of the
interaction with the dummy identifying laggard funds.
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an high exposure increased their exposure to liquidity risk almost at the same rate as the difference
between the coefficient of Laggard and that of Laggard-HighExposurer is approximately zero in
column (2).

Table 4 — Change in risk-taking measures from April to December 2020 by comparing overperforming and underperforming funds

Reverse tournaments

()] @)

ARating Allliquidity

Laggard 0.0689™" -0.0489™"
(0.0000) (0.0004)

HighExposuresen -0.1070™" -0.0127
(0.0000) (0.3040)

Laggard-HighExposurefen -0.0428™ 0.0445™"
(0.0163) (0.0042)

Constant -0.2781™" 0.0085
(0.0000) (0.5332)

Controls Yes Yes
Fund category-time FE Yes Yes
Domicile FE Yes Yes
Observations 20980 17684
Adj R-squared 0.096 0.051

Note. Columns (1) and (2) show the results obtained from the estimation of Eq. (3). The dependent variables are ARating
(column 1), which is the monthly change in the weighted average rating of bonds held by fund f between t and t-1,and
Allliguidity (column 2), which is the monthly change in the Roll illiquidity measure of fund f between t and t-1. Robust p-values
in parentheses. ***, ** and * denote significance at the 1%, 5%, and 10% levels, respectively.

3.4. Identification issues

A main identification issue in our empirical framework is that the investment strategies of funds
more exposed to AP-C19 may be structurally different than those adopted by less exposed
intermediaries. The summary statistics reported in Section 3.1 partly attenuate this concern,
suggesting that before the pandemic outbreak more exposed funds were on average less risky than
less exposed funds.

We present a test that specifically address sample selection issues. Following Falato et al. (2021),
we refine the analysis exploiting the maturity threshold employed in the FED asset purchase
programme by distinguishing FED eligible bonds with a 5-year maturity (eligible) and bonds with a
6-year maturity that would have been otherwise eligible for FED purchases (quasi-eligible). We use
this maturity threshold to construct a group of treated funds (i.e. those that are in the top quartile of
exposure to eligible bonds for FED purchases with maturity between 4 and 5 years) and a group of
control funds (i.e. those that are in the top quartile of exposure to quasi-eligible bonds for FED
purchases, i.e. investment grade bonds with maturity between 5 and 6 years). With this approach,
treated and control funds hold similar assets (those eligible or quasi-eligible for FED purchases),

although with slightly different maturities. In this test we verify whether treated funds have adopted
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different investment strategies than control ones by replacing Exposurer, with Treated, a dummy
variable equal to 1 for funds in the treated group and to O if the fund is in the control group.

The results of this test, reported in Table 5, imply that the monthly reduction in the credit quality
of treated funds is about 22 per cent larger than the one of control funds (-0.0870/-0.4026; see column
1). Similarly, treated funds lowered their illiquidity measure about the half than control ones (0.059/-
0.1472; see column 2).

Also the sample of laggard funds may be affected by the selection bias. Therefore, we repeat the
same robustness check to address this concern. In this case, we estimate Eq. (3) by focusing on the
difference between treated laggard funds (i.e. those that are in the top third of exposure to eligible
bonds) and control laggard funds (i.e. those that are in the top third of exposure to quasi-eligible
bonds).?” The results of this test, reported in columns (3) and (4) of Table 5, confirm our main

findings.
Table 5 — Sample selection test

Baselines estimates Reverse tournaments
@ 2 (©)) 4)
ARating Allliquidity ARating Allliquidity
Treated -0.0870™" 0.0590™ -0.0746™" 0.0641™
(0.0042) (0.0418) (0.0012) (0.0205)
Constant -0.4026™" -0.1472" -0.3204™" -0.0984™"
(0.0000) (0.0000) (0.0000) (0.0005)
Controls Yes Yes Yes Yes
Fund category-time FE Yes Yes Yes Yes
Domicile FE Yes Yes Yes Yes
Observations 2100 1678 2218 1853
Adj R-squared 0.093 0.050 0.117 0.032

Note. Columns (1) and (2) show the results obtained from the estimation of Eq. (2) by replacing Exposurere, with Treated and focusing
on the sample of treated and control funds. Columns (3) and (4) report the results of Eq. (3) estimated by replacing HighExposureseb
with Treated and focusing on the sample of treated and control laggard funds included in the group of laggard funds. The dependent
variables are ARating (columns 1 and 3), which is the monthly change in the weighted average rating of bonds held by fund f between
t and t-1,and Allliquidity (columns 2 and 4), which is the monthly change in the Roll illiquidity measure of fund f between t and t-1.
Robust p-values in parentheses. ***, ** and * denote significance at the 1%, 5%, and 10% levels, respectively.

3.5. Risk-taking of more fragile funds

In this section we examine whether the impact of AP-C19 was heterogeneous across fund
characteristics by focusing on the investment strategies of funds that were more fragile before the
beginning of central banks’ interventions.

The measurement of fund fragility may rely on several measures (Falato et al., 2021), in our
framework we focus on funds with more risky and less liquid assets. Since the transaction costs for

these securities were significant during the pandemic crisis, when market liquidity dried up, payoff

27 In this test we lower the threshold for the identification of treated and control funds (i.e. from the top quartile to the top
third of the distribution) in order to focus on a number of funds comparable to the model reported in columns 1 and 2.
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complementarities among investors were higher for more fragile funds. As argued in the introduction,
since AP-C19 reduced liquidation costs in the corporate bond market, more fragile funds that were
also highly exposed to programmes may have particularly benefited from these interventions. AP-
C19 may have allowed highly exposed fragile funds to take more risk than low exposed fragile
intermediaries.

To identify more fragile funds, we compute the share of high yield bonds (ShareHYfeb), which are
generally the riskiest bonds, and their average Roll illiquidity measure at the end of February
(IMiquiditysfen), immediately before the pandemic outbreak. Higher is the value of both measures,

greater is the degree of fund fragility.

Table 6 - Change in risk-taking by focusing on more fragile funds

@ @

ARating Allliquidity

Exposureeb -0.1551™" -0.0979"

(0.0038) (0.0576)

ShareHY feb 0.1194™ -
(0.0000)

Iliquidityren - -0.0731™

(0.0000)

Exposureseb-ShareHY feb -0.6366™" -
(0.0099)

Exposureses- lliquidityren - 0.0542™

(0.0357)

Constant -0.3156™" 0.0963""

(0.0000) (0.0004)

Controls Yes Yes

Fund category-time FE Yes Yes

Domicile FE Yes Yes

Observations 20980 17660

Adj R-squared 0.091 0.085

Note. The table shows the results obtained from the estimation of Eq. (2) by including an interaction
between Exposurerer and ShareHysn (column 1) and Iliquiditysb (column 2). The dependent variables
are ARating (column 1), which is the monthly change in the weighted average rating of bonds held by
fund f between t and t-1,and Allliquidity (column 2), which is the monthly change in the Roll illiquidity
measure of fund f between t and t-1. Robust p-values in parentheses. ***, ** and * denote significance
at the 1%, 5%, and 10% levels, respectively.

Columns (1) and (2) of Table 6 show the results of Eq. (2) estimated by interacting Exposures eb
with ShareHY;fn and Hliquiditysfen. As expected, the interacted coefficients suggest that the exposure
to AP-C19 had a significant impact on fragile funds’ investment strategies. Indeed, for a given share
of high yield bonds or a given average portfolio liquidity in February, funds more exposed to AP-
C19 de-risked less than less exposed ones. Consistent with Falato et al. (2021), the positive coefficient
of ShareHYtrn and the negative one of Illiquiditysen imply that a higher degree of fragility is
associated with an increasing de-risking of fund portfolios, suggesting that payoff complementarities

among investors reduce funds’ incentives to take more risk in the aftermath of market stress.
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4. Conclusions

Corporate bond funds have become an important source of credit to the economy, highlighting the
need to improve our understanding of their incentives and vulnerabilities. This paper shows that the
interaction between financial fragilities associated to liquidity mismatch in the corporate bond market
and the introduction of central banks’ purchase programmes was a key driver of bond funds’ risk-
taking after the outbreak of the COVID-19 shock. Central banks’ interventions aimed at restoring
market functioning successfully reduced liquidity costs in the corporate bond market. The decline in
transaction costs reduced strategic complementarities among investors in bond funds, which may
have potentially reinforced asset managers’ willingness to hold riskier assets in order to increase fund
returns.

Our empirical analysis confirms this interpretation. We show that funds with higher exposure to
central banks’ purchase programmes increased both credit and liquidity risks of their portfolios more
than their peers with lower exposure. Highly exposed funds took on risk by reducing the average
rating and liquidity of non-eligible assets while slightly reducing these risks on the eligible portion of
their portfolios.

Analysing the rank-chasing (tournament) behavior of corporate bond mutual funds, we find that
funds with higher exposure to eligible bonds increased the riskiness of their portfolio, rather than
reducing it, when they underperformed their peers. This suggests that the reduction in transaction
costs in the corporate bond market associated with the implementation of central banks’ policy
measures has also strengthened the rank-chasing behaviour of corporate bond funds.

Finally, we show that more fragile funds (i.e. those with higher pre-pandemic shares of HY bonds
or less liquid portfolios) increased the riskiness of their portfolios less than their more resilient peers
in the aftermath of the crisis, suggesting that strategic complementarities among investors can deter
fund risk-taking in the aftermath of market stress. However, consistent with our main findings, fragile
funds more exposed to AP-C19 de-risked to a more limited extent than the less exposed ones. These
results are robust to potential identification issues.

Our analysis provides several policy implications. Central bank interventions have been effective
in restoring market functioning and addressing systemic risks in the aftermath of the COVID-19
outbreak. The benefits of these measures were not limited to eligible assets but, via the increased
purchases by highly exposed funds, could have been also transmitted to not eligible securities, such
as high yield bonds (“bond fund channel’). However, as we show, such interventions, by mitigating
the risk of investors’ runs, may have unintendedly strengthened funds’ risk-taking incentives. It can
be the case that in future periods of extreme market stress, some forms of external support will again

be provided by central banks. Our results suggest that these interventions may be associated with an
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excessive build-up of risks in the bond fund sector. These unintended effects may be addressed by
carefully designing policies that mitigate ex-ante risk-taking of bond funds (Giuzio et al., 2021).
Increasing the resilience of the sector by preventing the build-up of vulnerabilities, in turn, would
support the effective transmission of monetary policy and could also limit central bank interventions
in times of crisis (ECB, 2021).

Going forward, a comprehensive assessment of the pros and cons associated with different forms
of external support should be carried out; also, reflection is needed on whether current regulation on
investment funds is sufficient to address systemic risks that may arise from excessive risk-taking.

Finally, extending these results by understanding the impact of policy measures on the optimal
allocation of funds’ portfolios and on the behavior of other intermediaries, such as banks, insurers

and pension funds are interesting avenues for future research.
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Appendix

Figure A.1 — Asset under management composition of funds included in the analysis (as of February 2020)

a) by fund fixed-income (FI) category
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Figure A.2 — Composition of eligible assets by central bank program (as of February 2020)
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Table A.1 — Summary statistics

Mean P25 Median P75 SD
ARating -0.25 -0.36 -0.11 0.00 0.52
Allliquidity 0.00 -0.06 0.07 0.11 1.00
AShareHY -1.61  -0.01 0.00 0.00 9.26
AYield -0.37  -0.02 0.05 0.02 1040
AMaturity 1.06 -0.30 0.58 217 73.76
Exposurefen 13.16 0.00 6.04 0.23 1593
Flows 059 -0.99 0.00 1.55 6.66
PublicShare 27.49 0.00 7.03 50.00 34.66

Table A.2 — Results with time-varying exposures and by program

1) @) @) 4) (%)

ARating AShareHY AYield AMaturity PCA

Exposureren - 0.0641™" 0.0130" -2.5312 0.7276™"

(0.0000) (0.0527) (0.7854) (0.0000)

Exposuret.1 -0.3176™" - - - -
(0.0000)

Constant -0.2660™" -0.0318™* -0.0100™ 1.6739 -0.0726™"

(0.0000) (0.0000) (0.0000) (0.2055) (0.0000)

Controls Yes Yes Yes Yes Yes

Fund category-time FE Yes Yes Yes Yes Yes

Domicile FE Yes Yes Yes Yes Yes

Observations 20980 19367 17691 17682 17648

Adj R-squared 0.092 0.061 0.016 0.003 0.094

Note. Column (1) shows the results obtained from the estimation of Eq. (2) by replacing Exposurere, with Exposuret.1, which is the
share of bonds eligible for CB asset purchase programmes held by fund f in t-1. The dependent variable is ARating. which is the
monthly change in the weighted average rating of bonds held by fund f between t and t-1. Columns (2)-(5) present the results of Eq.
(2) estimated by using as the dependent variable: AShareHY, AYield, AMaturity, and the principal component of the measures
relating to credit risk, respectively. Robust p-values in parentheses. ***, ** and * denote significance at the 1%, 5%, and 10%

levels, respectively.
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