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THE MARKET STABILIZATION ROLE
OF CENTRAL BANK ASSET PURCHASES:
HIGH-FREQUENCY EVIDENCE FROM THE COVID-19 CRISIS

by Marco Bernardini* and Annalisa De Nicola**

Abstract

This paper uses confidential high-frequency data to investigate the dynamic effects on the
government bond market of the central bank asset purchases carried out in Italy during the
COVID-19 pandemic crisis. We find that in response to an outright purchase of long-term
bonds: (i) long-term yields drop by 4 to 5 basis points per billion euros on impact and tend to
remain compressed over the trading day; (if) short- and medium-term bond yields are also
strongly affected; (iii) the yield curve shifts downwards and flattens owing to a reduction in the
credit and liquidity risk premia embedded in sovereign spreads; (iv) market liquidity improves
steadily. We also show that: (v) the yield impact of a purchase is substantially larger in times
of heightened market stress; (vi) asset purchases operate similarly and effectively in quieter
times as well. These results suggest that actual purchases affect market prices over and above
purchase announcements, and that adjusting their pace and composition according to market
conditions can boost the overall effectiveness of a programme.
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1. Introduction’

In response to the rapid deterioration of the economic outlook and the sharp tightening in
financial conditions spurred by the spread of the COVID-19 pandemic, in March 2020 the Governing
Council of the European Central Bank (ECB) announced a new series of outright purchases of public
and private sector securities. On March 12, it added a temporary envelope of €120 billion to its
existing Asset Purchase Programme (APP). On March 18, it announced a new programme - the
Pandemic Emergency Purchase Programme (PEPP) — with an initial envelope of €750 billion, increased

to €1350 billion on June 4.

The PEPP was designed with the dual role of easing the monetary policy stance and of contributing
to the stabilization of financial markets. The “stance role” aims at providing additional monetary
policy accommodation in order to offset the negative impact of the pandemic on the inflation
outlook, thereby supporting the economic recovery from the crisis and the return of inflation towards
the price stability objective. This is pursued mainly through the calibration of the size of the overall
envelope and the length of the net purchase and reinvestment phases, which are communicated
after a new decision is taken. The "market stabilization role”, instead, aims at avoiding or at least
reducing financial fragmentation, thereby safeguarding the smooth transmission of monetary policy
to all parts of the euro area. This is pursued mainly through a flexible implementation of the
programme over time, across asset classes, and among jurisdictions, which implies that the pace and
the composition of the purchases under the PEPP are not fixed a priori, but can be adjusted over

time as deemed appropriate.?

In this paper, we investigate the dynamic effects on the government bond market of the central
bank purchases carried out in Italy during the pandemic crisis. The Italian government bond market
provides an ideal case study. At the beginning of March 2020, when fears started to mount over the

economic outlook, it was one of the hardest-hit markets in the euro area, suffering from a sharp rise

1 The views expressed in this paper are those of the authors and do not necessarily reflect those of Banca d'ltalia or the
Eurosystem. We are indebted to Piergiorgio Alessandri, Martina Cecioni, Gioia Cellai, Paolo Del Giovane, Eugenio Gaiotti,
Giuseppe Grande, Alberto Locarno, Salvatore Nasti, Stefano Neri, Simone Pezzini, Alessandro Secchi, Stefano Siviero, and
Fabrizio Venditti for useful comments and suggestions. We are also grateful to Onofrio Panzarino and Daniele Sechi for
assistance with the data. All remaining errors are ours.

2 The overall amount of PEPP holdings is published weekly on the ECB website. A more detailed report is published every
two months and refers to the jurisdictional composition of public sector net purchases, the weighted average maturity of
public sector holdings, and the share of private assets purchased in primary and secondary markets for private sector asset
purchases.



Fig. 1 -Stress in the Italian government bond market during the COVID-19 crisis

S 4 ; 1 S
@ K : sovereign risk =
s 1
o / . — — market illiquidity
® - ’ 1 | O
.
o PEPP announcement : @
:
.
(=3 1
© O
I3 H ©
:
o 1
< [ - ©
N : M~
- :
' o
S L
o H ©
:
o : =)
o H 13}
N 1
o
2 - S
o
8 ™
o
o -
= [aV]
| O
o e
[aV)

Note: The left axis measures the yield spread on 10-year Italian government bonds over their German equivalents,
which provides a proxy for sovereign credit and liquidity risks, in basis points. The right axis measures a daily
indicator of (il)liquidity in the Italian government bond market, based on prices quoted on MTS Cash, in basis
points.

in investors' risk aversion and a marked deterioration in liquidity conditions (Figure 1). Although
financial conditions eased considerably with the March announcement of the PEPP — and to a lesser
extent also after its (largely anticipated) recalibration in June — for several months they remained
significantly tighter than before the pandemic. We take advantage of the substantial variation in
purchase flows, investors' risk perceptions, and liquidity conditions that has characterized the Italian
government bond market during the COVID-19 crisis to assess to what extent, through which
channels, and under what conditions the implementation of a central bank purchase programme is

able to compress market yields within the trading day.

To this end, we abstract from “announcement effects”, which are highly persistent and reflect
changes in market expectations driven by news on the size and length of the programme, and focus
on “flow effects”, which are mostly temporary in nature and reflect the outcome of actual purchases.
Our empirical investigation aims at providing useful insights to both scholars and policymakers. From

an economic perspective, we shed light on the size, persistence, propagation, and state-dependent



nature of flow effects. According to economic theory, these effects could reflect portfolio rebalancing
activities as well as the presence of imperfect substitutability between different securities or some
degree of illiquidity in the market (D’Amico and King, 2013). Despite some recent work on the topic,
the empirical literature is still scarce, mostly due to confidentiality constraints on the data. From a
policy perspective, it informs policymakers about the capability of actual purchases to mitigate — over
the trading day — the effects of adverse shocks hitting the government bond market. This is of key
importance for the market stabilization role of central banks: market tensions could in fact give rise
to self-fulfilling flight-to-safety dynamics that would impair the smooth transmission of monetary

policy to the real economy (Lane, 2020).

The empirical analysis is characterized by the use of confidential high-frequency data on
purchase flows and local projection methods. The use of high-frequency data allows us to pin down
the causal relationship running from purchases to yields, avoiding the simultaneity bias that typically
affects the estimation of flow effects (Ghysels et al, 2017; De Santis and Holm-Hadulla, 2020). In
particular, we follow Ghysels et al. (2017) and identify a central bank purchase shock by exploiting
the fact that, prior to the execution of a trade, central bank’s portfolio managers need to perform a
set of due diligence activities that likely delay their potential reaction to external shocks for few
minutes. The use of local projection methods (Jorda, 2005) allows us to directly compute a set of
impulse responses from these data without the need of specifying the unknown underlying
multivariate dynamic system at intraday frequencies. This avoids imposing implicit dynamic
restrictions and allows accommodating panel structures and non-linear specifications in a very

flexible way.

We first study the average dynamic effects over the period characterized by the Eurosystem'’s
response to the COVID-19 pandemic crisis. We document five main findings. First, an outright
purchase of long-term bonds by the central bank leads to a decrease in the corresponding bond
yields by 4 to 5 bp per bn on impact, reaching a peak effect of 7 bp per bn within the first 20 minutes.
Second, the yield impact of an outright purchase tends to be persistent, remaining economically
significant also at longer horizons (i.e. 1-2 hours after an intervention). Third, these effects
reverberate to shorter-maturity bond yields, although to a lesser extent, inducing a downward shift
and a flattening of the yield curve. Fourth, the downward movement in the yield curve is driven by a
compression of the credit and liquidity risk premia embedded in sovereign spreads. Fifth, the

purchase leads to a steady improvement in market liquidity as well.



We also investigate the presence of time-variation in the estimated effects. According to
economic theory, flow effects should be larger in times of distressed financial markets, as outright
purchases by the central bank improve risk sentiment and support better market functioning (Cdrdia
and Woodford, 2011; Vayanos and Vila, 2020). To investigate this hypothesis we take full advantage
of the richness of our high-frequency data and re-estimate the model using 21-day centred rolling
windows over the full sample starting in January 2020, which includes the onset of the COVID-19
pandemic. Our results confirm that the yield impact of actual purchases is considerably larger during
periods of heightened risk aversion and low market liquidity. At the peak of the pandemic crisis, we
find that an outright purchase of long-term government bonds by the central bank reduced
corresponding yields by around 10 bp per bn on impact. To explore further the indications coming
from the time-varying analysis, we then estimate the dynamic effects of a purchase shock inside and
outside stressed periods by means of a state-dependent version of our model. The results confirm
that asset purchases tend to exert larger effects in periods of market turmoil and suggest that they

operate similarly and effectively in quieter times as well.

Our findings have important policy implications for central banks implementing an asset
purchase programme. First, they indicate that actual purchases exert meaningful effects on market
prices — over and above purchase announcements — and thus can help to guarantee the smooth
transmission of monetary policy. Second, they suggest that operational flexibility in the conduct of
asset purchases strengthens the effectiveness of a purchase programme. Flexibility, in fact, allows
tailoring the pace of asset purchases to financial market conditions, stepping it up when they are

more needed but also more likely to be effective.

The rest of the paper proceeds as follows. Section 2 describes the adopted high-frequency
identification, the data sources, and the econometric methodology. Section 3 presents the baseline
results. Section 4 explores the presence of time-variation and state-dependence in the estimated

dynamic effects. Finally, Section 5 concludes.

2. Empirical framework

2.1. High-frequency identification

Quantitative analyses of asset purchase programmes featuring a market stabilization function,

such as the Eurosystem’s Securities Markets Programme (SMP) and the Pandemic Emergency



Purchase Programme (PEPP), are exposed to endogeneity problems (Ghysels et al, 2017). If
Eurosystem's interventions are triggered by sudden and strong price deteriorations, regressions of
changes in yields on the amount of purchase flows may give null or even positive coefficients,
suggesting that the interventions have been ineffective or counterproductive even if they actually
contributed to stabilizing bond yields in spite of unceasing upward pressures. Simultaneity bias
between bond vyields and purchase flows can arise even in the absence of an explicit market
stabilization purpose, as central bank’s portfolio managers tend to account for the relative values of
bonds when they allocate purchases towards individual securities or maturity sectors (De Santis and

Holm-Hadulla, 2020).

To address the simultaneity issue, we use confidential high-frequency data sampled at 5-minute
intervals on purchases of Italian government bonds made by Banca d'ltalia. In particular, we follow
Ghysels et al. (2017) and identify central bank purchase shocks by assuming that, while they might
have a contemporaneous impact on changes in yields, shocks to yields (and possibly other financial
variables) might impact monetary policy purchases only with a one-period lag. Hence, the key
identifying assumption is that it takes at least 5 minutes for a central bank’s portfolio manager to
react to external shocks that put upward pressure on bond yields. This conjecture, also formed on
the basis of informal enquiries, is justified by the need of the trading desk to perform a set of due

diligence procedures prior to the execution of the trade.

2.2. The data

Our dataset comprises intraday observations of Italian and German bond yields, an indicator of
the degree of liquidity in the Italian sovereign market, and outright purchases of Italian government
bonds by Banca d'ltalia. Data are observed at 5-minute intervals from 9:00 a.m. to 5:30 p.m. over the
period 2 January 2020 — 30 September 2020. Data on bond yields are collected from Bloomberg and

refer to the mid-yield on the 2-, 5-, and 10-year benchmark bonds.?

As a proxy for the degree of liquidity in the Italian government bond market, we use an internal
Banca d'ltalia indicator that keeps track of all available information coming from MTS Cash, a quote-

driven regulated market that represents the main interdealer platform in which Italian government

3 In the few cases in which an observation is not available (11 in total), we replace the missing values with previous values.
This allows us to work with a balanced dataset. The results reported in this paper are entirely unaffected by this treatment.



bonds are traded.? The indicator is computed as the simple average of the bid-ask price spreads for
all the Italian government bonds quoted on MTS Cash. An increase in the indicator thus signals

higher transaction costs and lower liquidity conditions.

Confidential data on the outright purchases of Italian government bonds made by Banca d'Italia
are retrieved from the market platform where trades are conducted. We consider purchase flows in
the 2-, 5-, and 10-year maturity buckets (i.e. each observation measures the total amount of the
purchases that took place between the previous and the current yield observation).> Until March 15,
the data refers to the purchases conducted under the APP; from March 16 onwards, they also include
the "emergency” purchases implemented under the temporary additional APP envelope and, from
the end of March, the PEPP. We do not disentangle between the purchases conducted under the
APP, its temporary envelope, and the PEPP because they all run in parallel and are implemented in a
similar way (thus implying that market participants are unable to distinguish among them). Finally
notice that, differently from previous studies, our proprietary data on outright purchases do not
suffer from any recording lag, thus guaranteeing the match with the yield observations also at very

high frequencies.®
2.3. The model

Equipped with the described high-frequency identification strategy, we use Jorda's (2005) local
projections (LPs) to compute the dynamic effects of an outright purchase on the government bond
market. This method allows us to directly estimate an impulse response function (IRF) without
specifying the unknown underlying multivariate dynamic system, as it is the case in Vector

AutoRegressions (VARs).” This avoids imposing implicit dynamic restrictions and allows

4 Banca d'ltalia has access to MTS data under its market supervisory activity. It is responsible for supervising wholesale
trading venues for government securities to ensure the overall efficiency and orderly conduct of trading.

>The 10-, 5-, and 2-year buckets include, respectively, outright purchases of Italian public sector securities with residual
maturity from 9 to 11 years; 4 to 6 years; and 1 to 3 years.

6 For instance, one drawback of the Eurosystem confidential dataset on outright purchases used by Ghysels et al. (2017) is
related to the presence of a recording lag that is likely to introduce a measurement error at frequencies higher than 15
minutes.

7 An impulse response can be defined as the difference between two forecasts at increasingly distant horizons. With LPs
this object is estimated directly, while with VARs the k-period ahead forecasts (with k > 1) are extrapolated from the
underlying dynamics of the model (i.e. from the first few autocorrelations of the data). As stressed in Jorda (2005), Ramey
(2016), and Stock and Watson (2018), the difference between LPs and VARs in the impulse response literature is analogous
to the difference between direct and iterated multi-step forecasts in the forecasting literature. However, while the goal of
direct multi-step forecasting is to obtain an optimal multi-step forecast, the goal of LPs is to obtain a consistent estimate
of an impulse response.
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accommodating in a very simple and flexible way panel structures and, as we do later in the paper,

state-dependent specifications.

In particular, for each variable of interest we estimate a set of H + 1 separate regressions based
on the following specification:
p p

. h h h h h h
Vat+n = z B§ )pg,lt—i + Fi( )Cd,t—i + “é )+ “g '+ G)Ez,t) + ut(i,t)+h (M)
i=0 i=1

for h =0,...,H. On the left-hand-side of model (1), y, .+ is a generic variable of interest in the 5-
minute interval t + h of day d. We consider 12 variables: purchase flows of Italian government bonds
in the 2-, 5-, and 10-year maturity buckets, the corresponding bond yields, German bond yields at
the same three maturities, the term spread between the 10- and 5-year Italian bond yields, the
sovereign spread between 10-year Italian and German yields, as well as an indicator of (il)liquidity in
the Italian government bond market. Following Ghysels et al. (2017), purchase flows are specified in
levels while financial variables are specified in differences. To report all the IRFs in levels, we specify

Faten = Yarsn in the former case and $g e1n = Yacen — Yae—1 in the latter.?

On the right-hand-side of model (1), p7}; measures the outright purchases of m-maturity Italian

government bonds in the intraday interval t of day d, C, . is a vector of control variables that includes

all the analysed variables ¥, , other than pg, a((ih) and agh) are day and intraday fixed effects that

absorb day-fixed characteristics and intraday seasonal patterns, and G)gft) denotes a set of dummy

variables that control for monetary policy announcement effects.’ The high-frequency identifying
assumption discussed in Section 2.1 is implemented by including contemporaneous and lagged
values of pg'; but only lagged values of C,,: this is equivalent to applying a Cholesky-type recursive

identification scheme in which the purchase flow variable pf'; is ordered first (Ramey, 2016). In all the

8 The cumulative IRF of a variable specified in differences (Ay, ) at horizon h is obtained directly by cumulating the variable
from horizon 0 to horizon h before the estimation: 7,445 = Zj-;o AYai+rj = Yat+n — Yae—1- This is equivalent to cumulating
the IRF after the estimation (as usually done in VARs) but comes with the advantage of providing direct inference on the
coefficients of the cumulative IRF (a key feature of LPs).

? Concerning C,4 ¢, we do not include the term and sovereign spreads as they are a linear combination of the other variables
(the vector therefore contains 9 variables). Concerning 0,4, we include an impulse dummy (i.e. a variable that takes the
value unity in correspondence of one observation and zero otherwise) for each ECB Governing Council’s press release and
for a comment on sovereign spreads made on 12 March 2020 during the ECB press conference. We do not include a dummy
to control for the announcement of the PEPP because (i) it was made after financial markets closed and (ii) the adopted
panel structure implies that we abstract from market-opening effects.

11



estimations we compute Driscoll and Kraay (1998) standard errors, which take into account arbitrary

heteroscedasticity, cross-day correlation, and within-day serial correlation among the residuals

(h)
Ug t+n-

The parameter ,Béh) measures the impulse response of the variable y in the intraday interval t +
h to an outright purchase p of m-maturity bonds in the intraday interval t. The estimated elasticities
are presented in basis points per billion euros (bp per bn) for comparability of our results with those
in the SMP and APP literatures.’ In the baseline, we specify three lags for all the variables (p = 3)
and focus on the purchase of long-term bonds (m = 10)."" Since with LPs the number of observations
available for estimation decreases with the horizon h, we hold the sample constant by using the one

implied by the longest horizon, which in our baseline analysis is set to one hour (H = 11).

It is important to stress that our empirical framework is not suited to assess the overall long-
term impact of the APP and the PEPP on the economy, which would require the elaboration of a
fully-fledged structural model and, inevitably, additional restrictive assumptions. Our approach aims,
instead, at providing a robust and agnostic set of estimates that can inform policymakers about the
capability of actual purchases to affect market prices over the trading day as well as guide more

structural research on the topic.

3. Effectiveness and transmission of central bank purchase shocks

3.1. Main results

We start by estimating model (1) over the sub-period characterized by the Eurosystem’s flexible
implementation of asset purchases in response to the pandemic crisis (i.e. from March 16 onwards).'
Figure 2 shows the dynamic effects of a central bank purchase of long-term government bonds. The
first three rows refer to a specific response variable (purchase flows, Italian bond yields, and German

bond yields), while each column refers to a different maturity segment (2-, 5-, and 10-year buckets).

10 The adopted scaling is not meant to represent the size of a typical purchase conducted in a 5-minute interval, which is
much smaller than 1 bn.

" In the Appendix, we also report the responses to an outright purchase of medium-term bonds (m = 5; see Section 3.2).
12 Due to the presence of intraday lags and leads, as well as variables specified in differences, the actual size of the intraday
dimension in the baseline is equal to 88, observed over 139 trading days (for a total of 12232 observations). The number
of estimated parameters in the baseline is equal to 261 (4 ﬁ.(h), 271™, 226 ™, and 4 @™).

12



The last row shows the responses of the 10-year/5-year term spread, the 10-year sovereign spread,

and the market illiquidity indicator.

We document five main results. First, we find that an outright purchase of 10-year government
bonds by the central bank compresses the corresponding yields on impact by 4 to 5 bp per bn. In
the following 15 minutes, the yields decrease by further 2 to 3 bp per bn, reaching a peak effect of 7
bp per bn. This finding is difficult to compare with those available in the literature given differences
in the frequency of the data, in the scaling of the reported elasticities, and in the time periods under
analysis. Taking into account these limitations, our impact elasticities lie in the range of those found
by earlier papers using daily data. For instance, for the SMP Casiraghi et al. (2016) estimate impact
elasticities to be around 2-5 bp per bn for Italy, while Eser and Schwaab (2016) find values in the 1-
9 bp per bn range across countries. For the APP, De Santis and Holm-Hadulla (2017) estimate impact

elasticities to be around 4 bp per bn.™

Second, flow effects tend to be persistent. In response to a brief deviation in purchase flows, the
impact on bond yields is found to last in later periods: one hour after a purchase shock, government
bond yields remain at a lower level than the one prevailing without it. We also look at longer horizons
and found that the estimated effects are still economically relevant 2 hours after the shock (around
3-4 bp per bn; Figure A1 in the Appendix). In interpreting the responses at longer horizons, however,
the reader should be aware that our analysis mainly provides a heuristic indication on the persistence
of the effects (Ramey, 2016). While the use of high-frequency data maximizes the chances of
achieving a clean and reliable identification, it is more likely to limit the statistical power to assess
the effects of purchase shocks several hours ahead (Nakamura and Steinsson, 2018). At longer
horizons, indeed, more and more shocks tend to affect bond yields, inducing a progressive increase
in the width of the confidence bands.™ Moreover, the analysis of longer horizons also comes at the
cost of inducing a substantial reduction in the overall sample size, as we lose H observations at the
end of each trading day (see Section 2.3). Taking these considerations into account, the results

suggest that flow effects can be quite persistent.

13 The published version (De Santis and Holm-Hadulla, 2020) focuses on bond prices (i.e. not on bond yields), making
comparisons more difficult.

4 Notice that all the shocks affecting the dependent variable between t and t + h (other than the one of interest hitting in
the intraday interval t) are omitted and absorbed by the residual of the LP (ug?Jrh). This yields consistent but decreasingly
efficient IRFs as h increases (Jorda, 2005; Stock and Watson, 2018).
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Fig. 2 — Responses to an outright purchase of long-term bonds
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Note: The figure shows impulse responses to a central bank purchase of 10-year Italian government bonds. The
estimation is based on 12232 observations over the period 16 March 2020 — 30 September 2020. Purchase flows
are in € billions and financial variables are in basis points. The horizontal axis measures a 1-hour horizon: 0
indicates the 5-minute interval at which the purchase shock hits and 1-11 the following 5-minute intervals. Gray
bands are 68% and 90% confidence intervals.

Third, the yield curve shifts downwards and flattens. On the one hand, we find that the effects
are not confined to the maturity segment in which the purchase takes place: in response to an
outright purchase of 10-year government bonds by the central bank, short- and medium-term bond
yields (i.e. with 2- and 5-year residual maturities) also drop significantly, leading to a downward shift

in the yield curve. On the other hand, we find that these indirect effects are smaller in size, with the

14



10y/5y term spread declining persistently by 1 to 2 bp per bn, leading to a flattening of the yield
curve. Overall, the analysis of the responses of shorter-term bond yields unveils the presence of a
strong transmission along the term structure, which tends to propagate the local impact of an

outright purchase across the maturity spectrum.

Fourth, the downward movement in the yield curve is largely driven by a compression of the
credit and liquidity risk premia embedded in sovereign spreads. Indeed, we find that the purchase of
Italian government bonds is not associated with any discernible impact on short-, medium-, and
long-term German government bond yields. These results suggest that targeted interventions can

be used as a tool for countering financial fragmentation that may arise in specific market segments.

Fifth, the purchase of long-term bonds leads to an improvement in market liquidity. In this
respect, notice that a purchase can impact market liquidity through a combination of direct and
indirect effects. On impact, it might momentarily increase the bid-ask spreads of the acquired
securities by absorbing supply from the market, possibly exerting a very small but negative effect on
market liquidity. In later periods, however, an outright purchase by the central bank might indirectly
reduce market bid-ask spreads by improving confidence and stimulating investors’ demand of
government securities. The finding that the market (il)liquidity indicator decreases steadily in
response to an outright purchase by the central bank provides empirical support for the view that

policy interventions “crowd in” other investors through a confidence channel (Lane, 2020).

These findings bring interesting policy implications. They suggest that by implementing outright
purchases central banks can mitigate the effects of adverse shocks hitting the government bond
market. This helps to counteract the negative consequences of market volatility and flight-to-safety
dynamics, thereby supporting the smooth transmission of monetary policy by reducing

fragmentation risks and improving market liquidity.

3.2. Robustness

The baseline results in Figure 2 are not specific to the analysed horizon or the maturity of the
purchased securities. First, we find that the effects are still economically relevant two hours after the
initial shock (Figure A1 in the Appendix). This despite the fact that by selecting H = 23 we lose, for
each day in our sample, almost two hours of potential trades that take place at the end of the day.
Second, we obtain very similar results for the effects of medium-term bonds purchases (Figure A2 in

the Appendix).
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The results also hold across alternative model specifications. First, we find that they are robust to
the selection of higher order lags, despite the fact that by selecting a higher p we lose, for each day
in our sample, several trades that take place at the start of the day. Second, the inclusion of day and
intraday fixed effects is not found to drive the results, although it slightly increases the size and
precision of the estimated elasticities at longer horizons. Third, the use of two-way clustered standard
errors, instead of the ones based on Driscoll and Kraay, only leads to a very small decrease (increase)

in the width of the confidence bands at shorter (longer) horizons.

4. Are the effects different in times of market stress?

Flow effects are thought to be larger in times of stressed market conditions, as outright
purchases by the central bank improve risk sentiment and support better market functioning (Curdia
and Woodford, 2011; Vayanos and Vila, 2020). In this respect, the results in Figure 2 only show the
average flow effects over the period 16 March 2020 — 30 September 2020 and, as such, may mask

the presence of temporal heterogeneity.

4.1. Time-variation in flow effects

To shed light on the degree of time-variation in the effectiveness of actual purchases, we take
advantage of the richness of our proprietary high-frequency data and, for each day in the period 2
January 2020 - 30 September 2020, we re-estimate model (1) using 21-day centred rolling windows. '
The use of the full sample allows us to unveil the presence of heterogeneity within the baseline
period marked by the Eurosystem'’s flexible implementation of asset purchases as well as to track the

yield impact of asset purchases at the onset of the COVID-19 crisis.

We find that the estimated impact elasticities have been considerably larger during phases of
heightened risk aversion and low liquidity conditions (Figure 3). In mid-March, when at the height of
the COVID-19 pandemic crisis the yield spreads on Italian government bonds over their German
equivalents increased abruptly and liquidity conditions deteriorated rapidly, a purchase of long-term
bonds reduced corresponding yields on impact by around 10 bp per bn. In May, when the 10-year

sovereign spread reached a new peak whereas the market liquidity proved to be more resilient, the

15 Point estimates and confidence bands are now estimated on (drastically) smaller samples as we lose many observations
from the daily dimension (i.e. we use only 21 trading days instead of 139, for a total of 1848 observations).
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Fig. 3 — Time-varying yield impact of an outright purchase of long-term bonds
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Note: The left axis measures the time-varying impact response of the 10-year bond yield to a central bank
purchase of 10-year Italian government bonds (bp per bn). The estimation is repeated for each day in the period
2 January 2020 - 30 September 2020 and is based on 21-day centred rolling windows of 1848 observations each.
Gray bands are 68% and 90% confidence intervals. The right axis in the top panel measures the yield spread on
10-year Italian government bonds over their German equivalents, which provides a proxy for sovereign credit
and liqudity risks, in basis points. The right axis in the bottom panel measures an indicator of (il)liquidity in the
Italian government bond market, based on prices quoted on MTS Cash, in basis points.

yield impact has been on average at around 4-5 bp per bn. Finally, from June onward, when financial

conditions eased considerably, the yield impact has been on average at around 2-3 bp per bn.

This simple yet insightful evidence is remarkable for two reasons. First, it captures a general

pattern in the data. We find in fact very similar indications when looking at the time-variation in the
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yield impact of an outright purchase of medium-term government bonds (Figure A3 in the
Appendix). This indicates that the uncovered time-variation is not linked to a specific intervention.
Second, it might even provide a conservative estimate of the yield impact in bad times. It could be
argued, in fact, that our high-frequency identifying assumption becomes stronger in times of market
turmoil since central banks’ portfolio managers tend to be more responsive to external shocks (i.e.
react in less than 5 minutes); if true, this would attenuate the yield impact estimated in periods of

market stress.

These results bring relevant implications for both scholars and policymakers. From an economic
perspective, they provide empirical support for the prediction that central bank purchases are more
effective in reducing risk premia and improving market confidence in bad times (Cdrdia and
Woodford, 2011; Vayanos and Vila, 2020). From a policy perspective, they suggest that operational
flexibility in the conduct of asset purchases can strengthen the effectiveness of a purchase
programme: for a given envelope, flexibility allows reallocating purchase flows over time, stepping

up their pace when they are needed but also more likely to be effective.

4.2. Flow effects inside and outside stressed periods

To explore further the indications coming from the time-varying analysis as well as to offer useful
benchmarks for theorists and policymakers, we estimate a state-dependent version of model (1) in
which we summarize the dynamic effects of a long-term purchase shock in stressed and quieter
periods. In particular, for each variable of interest we estimate a set of H + 1 separate regressions

based on the following specification:

[ p p
- Sh sh
Vaten = ZBE )Pg,lt—i +Zri( )Cd,t—i +alM 1y, 4
= i=1
< (NSh) c (NSh) @)
+ z B Dar-it Z I; Cari +a™M(1-14, )
=0 i=1

el v ol

forh =0,...,H, where I, isa dummy indicator that takes the value unity if the market is in a stressed

state. We define the latter as a period in which both our intraday proxies of sovereign risk and market
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Fig. 4 - Responses to an outright purchase of long-term bonds in/out stressed periods
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Note: The figure shows impulse responses to a central bank purchase of 10-year Italian government bonds inside
and outside stressed periods. The estimation is based on 16808 observations over the period 2 January 2020 -
30 September 2020. Purchase flows are in € billions and financial variables are in basis points. The horizontal axis
measures a 1-hour horizon: 0 indicates the 5-minute interval at which the purchase shock hits and 1-11 the
following 5-minute intervals. Gray bands are 68% and 90% confidence intervals.

(ihliquidity are above their 75" percentile (approximated to 190 and 20 bp, respectively). This
approach strikes a balance between the need of defining a relatively high threshold and that of
having a sufficient number of observations in the stressed state. The main difference from model (1)

is that now all the regressors (with the exception of the dummy variables) are interacted with I,
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and (1 —I;_,)."® Accordingly, the ﬁéSh) and ,BéNSh) coefficients provide directly the dynamic effects

of an outright purchase inside and outside stressed periods.

Figure 4 shows the dynamic effects of a central bank purchase of long-term government bonds
inside and outside stressed periods obtained by estimating model (2) over the full sample 2 January
2020 - 30 September 2020. We highlight two main results. First, all the analysed variables respond
more strongly to purchases under stressed market conditions. For instance, in stressed periods the
10-year sovereign spread is compressed by around 8 bp per bn and market liquidity improves
notably after a monetary policy intervention. The responses are however less persistent at longer
horizons. Second, the results indicate that the implementation of asset purchases by the central bank
exerts economically meaningful effects also in quieter times: we find that outside stressed periods
the 10-year sovereign spread is persistently compressed by 4 bp per bn and market liquidity tends

to slowly improve after a purchase shock."”

These results bring a last interesting insight. While actual purchases are found to exert larger
financial effects in periods of heightened market stress, their transmission through the government
bond market is operating and effective in quieter times as well. Regardless of market conditions, in
fact, actual purchases are found to compress sovereign spreads across the entire maturity spectrum

and help to improve the liquidity of the market.

5. Conclusions

We used confidential high-frequency data to investigate the dynamic effects on the government
bond market of the central bank asset purchases carried out in Italy during the COVID-19 pandemic
crisis. We find that actual purchases of government bonds compress corresponding yields over and
above purchase announcements. These effects tend to be persistent over the trading day and are
not confined to the maturity segment in which the purchase takes place. They induce a downward
shift and a flattening of the yield curve by compressing the credit and liquidity risk premia embedded

in sovereign spreads and help to improve market liquidity by supporting market confidence. We also

16 We specify a predetermined indicator to avoid the possible contemporaneous influence of the purchase shock on the
state of the market. The actual size of the intraday dimension is still equal to 88, but now is observed over 191 trading days
(for a total of 16808 observations). The number of estimated parameters is now equal to 348 (8 ﬁ.('h), 54 l".('h), 279 a.('h), and
7 0M).

17 Similar results are obtained when looking at the purchase of medium-term bonds (Figure A4 in the Appendix).
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document that, while actual purchases exert larger financial effects in periods of heightened market

stress, they operate similarly and effectively in quieter times as well.

Our findings have two relevant policy implications for central banks implementing an asset
purchase programme. First, they indicate that actual purchases can help to guarantee the smooth
transmission of monetary policy by counteracting the negative consequences of market volatility and
flight-to-safety dynamics, in particular avoiding self-fulfilling movements. Second, they suggest that
a flexible implementation of outright purchases — which allows stepping-up their pace where and

when they are more needed — can boost the overall effectiveness of a purchase programme.

An interesting avenue for future research would be to disentangle the sources of the time-
variation in the yield impact of actual purchases. While we have shown that they exerted a larger
impact in times of heightened risk aversion — especially when market liquidity was extremely low —
more episodes are needed to attempt a precise identification of the underlying drivers. Is it credit or
liquidity risk that matters for the size of flow effects? Are there other driving forces? In this respect,
the comparison of different crises over time and across markets may offer relevant insights to both

scholars and policymakers.
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Appendix

Fig. A1 - Responses to an outright purchase of long-term bonds at longer horizons

2y purchase flow 5y purchase flow 10y purchase flow
A A -
|
© - @ @+
© ©o ©o 'l
~ < ~ A ~ 4 ‘
: \
o o o |
J A 14
[ T I [T e ) o (';;:,_‘,_.; e i
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
2y yield S5y yield 10y yield
o | o | o |
w b wn = wn -

[aV | A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
2y yield (DE) 5y yield (DE) 10y yield (DE)
o | o | o |
wn -1 wn 1 w0 |
O | ot ——bs © | —_—
L G L
O_ O_ O_
LDI i LA")I i LDI _
I(3 .O o
Q] Q] N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
10y/5y term spread 10y sovereign spread market illiquidity

UL
10 12 14 16 18 20 22

o0 -
=
~
=
-
>
o
n |
o
n |
n
o
[
~
o
0 -

T T T T T 1 B S R
10 12 14 16 18 20 22 0 2 4 6

o_
o
e
o
o

Note: The figure shows impulse responses to a central bank purchase of 10-year Italian government bonds. The
estimation is based on 10564 observations over the period 16 March 2020 — 30 September 2020. Purchase flows
are in € billions and financial variables are in basis points. The horizontal axis measures a 2-hour horizon: 0
indicates the 5-minute interval at which the purchase shock hits and 1-23 the following 5-minute intervals. Gray
bands are 68% and 90% confidence intervals. Dashed lines are the baseline estimates in Figure 2. The differences
between the solid and the dashed lines are driven by the selection of a two-hour horizon (H = 23 instead of H =
11), which reduces the size of the intraday dimension.
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Fig. A2 - Responses to an outright purchase of medium-term bonds
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Note: The figure shows impulse responses to a central bank purchase of 5-year Italian government bonds. The
estimation is based on 12232 observations over the period 16 March 2020 — 30 September 2020. Purchase flows
are in € billions and financial variables are in basis points. The horizontal axis measures a 1-hour horizon: 0
indicates the 5-minute interval at which the purchase shock hits and 1-11 the following 5-minute intervals. Gray

bands are 68% and 90% confidence intervals.
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Fig. A3 - Time-varying yield impact of an outright purchase of medium-term bonds
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Note: The left axis measures the time-varying impact response of the 5-year bond yield to a central bank purchase
of 5-year Italian government bonds (bp per bn). The estimation is repeated for each day in the period 2 January
2020 - 30 September 2020 and is based on 21-day centred rolling windows of 1848 observations each. Gray
bands are 68% and 90% confidence intervals. The right axis in the top panel measures the yield spread on 10-
year Italian government bonds over their German equivalents, which provides a proxy for sovereign credit and
liqudity risks, in basis points. The right axis in the bottom panel measures an indicator of (il)liquidity in the Italian
government bond market, based on prices quoted on MTS Cash, in basis points.
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Fig. A4 — Responses to an outright purchase of medium-term bonds in/out stressed periods
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Note: The figure shows impulse responses to a central bank purchase of 5-year Italian government bonds inside
and outside stressed periods. The estimation is based on 16808 observations over the period 2 January 2020 -
30 September 2020. Purchase flows are in € billions and financial variables are in basis points. The horizontal axis
measures a 1-hour horizon: 0 indicates the 5-minute interval at which the purchase shock hits and 1-11 the
following 5-minute intervals. Gray bands are 68% and 90% confidence intervals.

27



N. 1287

N. 1288

N. 1289

N. 1290

N. 1291

N. 1292

N. 1293

N. 1294

N. 1295

N. 1296

N. 1297

N. 1298

N. 1299

N. 1300

N. 1301

N. 1302

N. 1303

N. 1304

N. 1305

N. 1306

RECENTLY PUBLISHED “TEMI” (*)

Court efficiency and aggregate productivity: the credit channel, by Guzman
Gonzélez-Torres and Giacomo Rodano (July 2020).

The time-varying risk of Italian GDP, by Fabio Busetti, Michele Caivano, Davide
Delle Monache and Claudia Pacella (July 2020).

Trade shocks and credit reallocation, by Stefano Federico, Fadi Hassan and
Veronica Rappoport (July 2020).

The impact of the IRB approach on the relationship between the cost of credit for
public companies and financial market conditions, by Raffaele Gallo (July 2020).

An economic assessment of the evolution of the corporate tax system in Italy, by
Ernesto Zangari (September 2020).

Asymmetric information in corporate lending: evidence from SME bond markets,
by Alessandra Tannamorelli, Stefano Nobili, Antonio Scalia and Luana Zaccaria
(September 2020).

Fiscal space and the size of fiscal multiplier, by Luca Metelli and Kevin Pallara
(September 2020).

Prudential policies, credit supply and house prices: evidence from Italy, by
Pierluigi Bologna, Wanda Cornacchia and Maddalena Galardo (September 2020).

How loose, how tight? A measure of monetary and fiscal stance for the euro area,
by Nicoletta Batini, Alessandro Cantelmo, Giovanni Melina and Stefania Villa
(September 2020).

Price dividend ratio and long-run stock returns: a score driven state space model,
by Davide Delle Monache, Ivan Petrella and Fabrizio Venditti (September 2020).

Workforce aging, pension reforms, and firm outcomes, by Francesca Carta,
Francesco D’ Amuri and Till von Wachter (September 2020).

Anti-poverty measures in Italy: a microsimulation analysis, by Nicola Curci,
Giuseppe Grasso, Pasquale Recchia and Marco Savegnago (September 2020).

Forecasting US recessions: the role of economic uncertainty, by Valerio Ercolani
and Filippo Natoli (September 2020).

Demographics and the natural real interest rate: historical and projected paths for
the euro area, by Andrea Papetti (November 2020).

A quantitative analysis of distortions in managerial forecasts, by Yueran Ma,
Tiziano Ropele, David Sraer and David Thesmar (November 2020).

Bargaining power and the Phillips curve: a micro-macro analysis, by Marco J.
Lombardi, Marianna Riggi and Eliana Viviano (November 2020).

The effects of structural reforms: Evidence from Italy, by Emanuela Ciapanna,
Sauro Mocetti and Alessandro Notarpietro (November 2020).

Consumption and Wealth: New Evidence from Italy, by Riccardo De Bonis, Danilo
Liberati, John Muellbauer and Concetta Rondinelli (November 2020).

Do details matter? An analysis of the Italian personal income tax, by Martino
Tasso (November 2020).

Effects of eligibility for central bank purchases on corporate bond spreads, by
Taneli Mikinen, Fan Li, Andrea Mercatanti and Andrea Silvestrini (November
2020).

(*) Requests for copies should be sent to:
Banca d’Italia — Servizio Studi di struttura economica e finanziaria — Divisione Biblioteca e Archivio storico — Via
Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2018

ACCETTURO A., V. DI GIACINTO, G. Micucct and M. PAGNINI, Geography, productivity and trade: does
selection explain why somelocations are more productive than others?, Journal of Regional Science,
v. 58, 5, pp. 949-979, WP 910 (April 2013).

ADAMOPOULOU A. and E. KAyA, Young adults living with their parents and the influence of peers, Oxford
Bulletin of Economics and Statistics,v. 80, pp. 689-713, WP 1038 (November 2015).

ANDINI M., E. CIANI, G. DE BLASIO, A. D’IGNAZIO and V. SILVESTRINI, Targeting with machine learning:
an application to a tax rebate program in Italy, Journal of Economic Behavior & Organization, v.
156, pp. 86-102, WP 1158 (December 2017).

BARONE G., G. DE BLASIO and S. MOCETTI, Thereal effectsof credit crunch in the great recession: evidencefrom
Italian provinces, Regional Science and Urban Economics, v. 70, pp. 352-59, WP 1057 (March 2016).

BELOTTI F. and G. ILARDI Consistent inference in fixed-effects stochastic frontier models, Journal of
Econometrics, v. 202, 2, pp. 161-177, WP 1147 (October 2017).

BERTON F., S. MOCETTI, A. PRESBITERO and M. RICHIARDI, Banks, firms, and jobs, Review of Financial
Studies, v.31, 6, pp. 2113-2156, WP 1097 (February 2017).

BOFONDI M., L. CARPINELLI and E. SETTE, Credit supply during a sovereign debt crisis, Journal of the
European Economic Association, v.16, 3, pp. 696-729, WP 909 (April 2013).

BOKAN N., A. GERALIL S. GOMES, P. JACQUINOT and M. PisANI, EAGLE-FLI: a macroeconomic model of
banking and financial interdependence in the euro area, Economic Modelling, v. 69, C, pp. 249-
280, WP 1064 (April 2016).

BRILLI Y. and M. TONELLO, Does increasing compulsory education reduce or displace adolescent crime?
New evidence from administrative and victimization data, CESifo Economic Studies, v. 64, 1, pp.
15-4, WP 1008 (April 2015).

BuoNoO 1. and S. FORMAI The heterogeneous response of domestic sales and exports to bank credit shocks,
Journal of International Economics, v. 113, pp. 55-73, WP 1066 (March 2018).

BURLON L., A. GERALI, A. NOTARPIETRO and M. PISANI, Non-standard monetary policy, asset prices and
macroprudential policy in a monetary union, Journal of International Money and Finance, v. 88, pp.
25-53, WP 1089 (October 2016).

CARTA F. and M. DE PHLIPPIS, You've Come a long way, baby. Husbands commuting time and family labour
supply, Regional Science and Urban Economics, v. 69, pp. 25-37, WP 1003 (March 2015).

CARTA F. and L. Rizzica, Early kindergarten, maternal labor supply and children's outcomes: evidence
from Italy, Journal of Public Economics, v. 158, pp. 79-102, WP 1030 (October 2015).

CASIRAGHI M., E. GAIOTTI, L. RODANO and A. SEccHI, A “Reverse Robin Hood” ? The distributional
implications of non-standard monetary policy for Italian households, Journal of International Money
and Finance, v. 85, pp. 215-235, WP 1077 (July 2016).

CIaNI E. and C. DEIANA, No Free lunch, buddy: housing transfersand informal care later in life, Review of
Economics of the Household, v.16, 4, pp. 971-1001, WP 1117 (June 2017).

CIPRIANI M., A. GUARINO, G. GUAZZAROTTI, F. TAGLIATI and S. FISHER, Informational contagion in the
laboratory, Review of Finance, v. 22, 3, pp. 877-904, WP 1063 (April 2016).

DE BLASIO G, S. DE MITRI, S. D’IGNAZIO, P. FINALDI RUSSO and L. STOPPANI, Public guarantees to SME
borrowing. A RDD evaluation, Journal of Banking & Finance, v. 96, pp. 73-86, WP 1111 (April 2017).

GERALI A., A. LOCARNO, A. NOTARPIETRO and M. PISANI, The sovereign crisis and Italy's potential output,
Journal of Policy Modeling, v. 40, 2, pp. 418-433, WP 1010 (June 2015).

LIBERATI D., An estimated DSGE model with search and matching frictions in the credit market,
International Journal of Monetary Economics and Finance (IJMEF), v. 11, 6, pp. 567-617, WP 986
(November 2014).

LINARELLO A., Direct and indirect effects of trade liberalization: evidence from Chile, Journal of
Development Economics, v. 134, pp. 160-175, WP 994 (December 2014).

NATOLI F. and L. SIGALOTTI, Tail co-movement in inflation expectations as an indicator of anchoring,
International Journal of Central Banking, v. 14, 1, pp. 35-71, WP 1025 (July 2015).

Nuccr F. and M. RiGGI, Labor force participation, wage rigidities, and inflation, Journal of
Macroeconomics, v. 55, 3 pp. 274-292, WP 1054 (March 2016).

RIGON M. and F. ZANETTI, Optimal monetary policy and fiscal policy interactionin a non_ricardian economy,
International Journal of Central Banking, v. 14 3, pp. 389-436, WP 1155 (December 2017).



"TEMI" LATER PUBLISHED ELSEWHERE

SEGURA A., Why did sponsor banks rescue their SVs?, Review of Finance, v. 22, 2, pp. 661-697, WP 1100
(February 2017).

2019

ALBANESE G., M. CIOFFI and P. TOMMASINO, Legidators behaviour and electoral rules: evidencefroman Italian
reform, European Journal of Political Economy, v. 59, pp. 423-444, WP 1135 (September 2017).

APRIGLIANO V., G. ARDIZZzI and L. MONTEFORTE, Using the payment system data to forecast the economic
activity, International Journal of Central Banking, v. 15, 4, pp. 55-80, WP 1098 (February 2017).

ARNAUDO D., G. Micuccl, M. RIGON and P. Rossi, Should | stay or should | go? Firms mobility across
banks in the aftermath of the financial crisis, Italian Economic Journal / Rivista italiana degli
economisti, v. 5, 1, pp. 17-37, WP 1086 (October 2016).

BAssO G., F. D’AMURI and G. PERI, Immigrants, labor market dynamics and adjustment to shocks in the
euro area, IMF Economic Review, v. 67, 3, pp. 528-572, WP 1195 (November 2018).

BATININ., G. MELINA and S. VILLA, Fiscal buffers, private debt, and recession: the good, the bad and the
ugly, Journal of Macroeconomics, v. 62, WP 1186 (July 2018).

BURLON L., A. NOTARPIETRO and M. PISANI, Macroeconomic effects of an open-ended asset purchase
programme, Journal of Policy Modeling, v. 41, 6, pp. 1144-1159, WP 1185 (July 2018).

BUSETTI F. and M. CAivaNo, Low frequency drivers of the real interest rate; empirical evidence for
advanced economies, International Finance, v. 22, 2, pp. 171-185, WP 1132 (September 2017).

CAPPELLETTI G., G. GUAZZAROTTI and P. TOMMASINO, Tax deferral and mutual fund inflows: evidence from
a quasi-natural experiment, Fiscal Studies, v. 40, 2, pp. 211-237, WP 938 (November 2013).

CARDANI R., A. PACCAGNINI and S. VILLA, Forecasting with instabilities: an application to DSGE models
with financial frictions, Journal of Macroeconomics, v. 61, WP 1234 (September 2019).

CHIADES P., L. GRECO, V. MENGOTTO, L. MORETTI and P. VALBONESI, Fiscal consolidation by
intergovernmental transfers cuts? The unpleasant effect on expenditure arrears, Economic
Modelling, v. 77, pp. 266-275, WP 1076 (July 2016).

CIANIE., F. DAVID and G. DE BLASIO, Local responsesto labor demand shocks: a re-assessment of the case
of Italy, Regional Science and Urban Economics, v. 75, pp. 1-21, WP 1112 (April 2017).

CiaNI E. and P. FISHER, Dif-in-dif estimators of multiplicative treatment effects, Journal of Econometric
Methods, v. 8. 1, pp. 1-10, WP 985 (November 2014).

CiaPANNA E. and M. TABOGA, Bayesian analysis of coefficient instability in dynamic regressions,
Econometrics, MDPI, Open Access Journal, v. 7, 3, pp.1-32, WP 836 (November 2011).

COLETTA M., R. DE BONIS and S. PIERMATTEI, Household debt in OECD countries: the role of supply-side
and demand-side factors, Social Indicators Research, v. 143, 3, pp. 1185-1217, WP 989 (November
2014).

CovA P., P. PAGANO and M. P1saNI, Domestic and international effects of the Eurosystem Expanded Asset
Purchase Programme, IMF Economic Review, v. 67, 2, pp. 315-348, WP 1036 (October 2015).

ERCOLANI V. and J. VALLE E AZEVEDO, How can the government spending multiplier be small at the zero
lower bound?, Macroeconomic Dynamics, v. 23, 8. pp. 3457-2482, WP 1174 (April 2018).

FERRERO G., M. GROSS and S. NERI, On secular stagnation and low interest rates: demography matters,
International Finance, v. 22, 3, pp. 262-278, WP 1137 (September 2017).

FOA G., L. GAMBACORTA, L. GUIso and P. E. MISTRULLI, The supply side of household finance, Review of
Financial Studies, v.32, 10, pp. 3762-3798, WP 1044 (November 2015).

GIORDANO C., M. MARINUCCI and A. SILVESTRINI, The macro determinants of firms and households
investment: evidence from Italy, Economic Modelling, v. 78, pp. 118-133, WP 1167 (March 2018).

GOMELLINI M., D. PELLEGRINO and F. GIFFONI, Human capital and urban growth in Italy,1981-2001,
Review of Urban & Regional Development Studies, v. 31, 2, pp. 77-101, WP 1127 (July 2017).

MAGRI S., Are lenders using risk-based pricing in the Italian consumer loan market? The effect of the 2008
crisis, Journal of Credit Risk, v. 15, 1, pp. 27-65, WP 1164 (January 2018).

MERCATANTI A., T. MAKINEN and A. SILVESTRINI, The role of financial factors for european corporate
investment, Journal of International Money and Finance, v. 96, pp. 246-258, WP 1148 (October 2017).

MIGLIETTA A., C.PICILLO and M. PIETRUNTI, The impact of margin policies on the Italian repo market, The
North American Journal of Economics and Finance, v. 50, WP 1028 (October 2015).



"TEMI" LATER PUBLISHED ELSEWHERE

MONTEFORTE L. and V. RAPONI, Short-term forecasts of economic activity: are fortnightly factors useful ?,
Journal of Forecasting, v. 38, 3, pp. 207-221, WP 1177 (June 2018).

NERI S. and A. NOTARPIETRO, Collateral constraints, the zero lower bound, and the debt—deflation
mechanism, Economics Letters, v. 174, pp. 144-148, WP 1040 (November 2015).

PAaNCRAZI R. and M. PIETRUNTI, Natural expectations and home equity extraction, Journal of Housing
Economics , v. 46, 4, WP 984 (November 2014).

PEREDA FERNANDEZ S., Teachers and cheaters. Just an anagram?, Journal of Human Capital, v. 13, 4, pp.
635-669, WP 1047 (January 2016).

RIGGI M., Capital destruction, jobless recoveries, and the discipline device role of unemployment,
Macroeconomic Dynamics, v. 23, 2, pp. 590-624, WP 871 (July 2012).

2020

ALESSANDRI P. and M. BOTTERO, Bank lending in uncertain times, R European Economic Review, V. 128,
WP 1109 (April 2017).

ANTUNES A. and V. ERCOLANI, Public debt expansions and the dynamics of the household borrowing
constraint, Review of Economic Dynamics, v. 37, pp. 1-32, WP 1268 (March 2020).

ARDUINI T., E. PATACCHINI and E. RAINONE, Treatment effects with heterogeneous externalities, Journal of
Business & Economic Statistics, , v. 38, 4, pp. 826-838, WP 974 (October 2014).

BripI F., D. LoscHIAVO and D. REVELLI, Services trade and credit frictions: evidence with matched bank —
firm data, The World Economy, v. 43, 5, pp. 1216-1252, WP 1110 (April 2017).

BRONZINI R., G. CARAMELLINO and S. MAGRI, Venture capitalists at work: a Diff-in-Diff approach at late-
stages of the screening process, Journal of Business Venturing, v. 35, 3, WP 1131 (September 2017).

CoIBION O., Y. GORODNICHENKO and T. ROPELE, Inflation expectations and firms' decisions. new causal
evidence, Quarterly Journal of Economics, v. 135, 1, pp. 165-219, WP 1219 (April 2019).

CORSELLO F. and V. NispI LANDI, Labor market and financial shocks. a time-varying analysis, Journal of
Money, Credit and Banking, v. 52, 4, pp. 777-801, WP 1179 (June 2018).

Cova P. and F. NATOLI, Therisk-taking channe of international financial flows, Journal of International Money
and Finance, v. 102, WP 1152 (December 2017).

D’IGNAZIO A. and C. MENON, The causal effect of credit Guarantees for SVIEs: evidence from Italy, The
Scandinavian Journal of Economics, v. 122, 1, pp. 191-218, WP 900 (February 2013).

ERCOLANI V. and F. NATOLI, Forecasting US recessions: the role of economic uncertainty, Economics
Letters, v. 193, WP 1299 (October 2020).

MAKINEN T., L. SARNO and G. ZINNA, Risky bank guarantees, Journal of Financial Economics, v. 136, 2, pp. 490-
522, WP 1232 (July 2019).

Nisp1 LANDI V., Capital controls spillovers, Journal of International Money and Finance, v. 109, WP 1184
(July 2018).

RAINONE E. and F. VACIRCA, Estimating the money market microstructure with negative and zero interest
rates, Quantitative Finance, v. 20, 2, pp. 207-234, WP 1059 (March 2016).

RizzicA L., Raising aspirations and higher education. Evidence from the UK's widening participation
policy, Journal of Labor Economics, v. 38, 1, pp. 183-214, WP 1188 (September 2018).

SANTIONI, R., F. SCHIANTARELLI and P. STRAHAN, Internal capital markets in times of crisis. the benefit of
group affiliation, Review of Finance, v. 24, 4, pp. 773-811, WP 1146 (October 2017).

SCHIANTARELLI F., M. STACCHINI and P. STRAHAN, Bank Quality, judicial efficiency and loan repayment
delaysin Italy, Journal of Finance , v. 75, 4, pp. 2139-2178, WP 1072 (July 2016).

FORTHCOMING

ALBANESE G., G. DE BLASIO and A. LOCATELLI, Does EU regional policy promote local TFP growth? Evidence
fromthe Italian Mezzogiorno, Papers in Regional Science, WP 1253 (December 2019).

BALTRUNAITE A., C. GIORGIANTONIO, S. MOCETTI and T. ORLANDO, Discretion and supplier selection in
public procurement, Journal of Law, Economics, and Organization, WP 1178 (June 2018).



"TEMI" LATER PUBLISHED ELSEWHERE

BOLOGNA P., A. MIGLIETTA and A. SEGURA, Contagion in the CoCos market? A case study of two stress
events, International Journal of Central Banking, WP 1201 (November 2018).

BOTTERO M., F. MEZZANOTTI and S. LENZU, Sovereign debt exposure and the Bank Lending Channel: impact on
credit supply and the real econony, Journal of International Economics, WP 1032 (October 2015).

BRONZINIR., S. MOCETTI and M. MONGARDINI, The economic effects of big events: evidence fromthe Great
Jubilee 2000 in Rome, Journal of Regional Science, WP 1208 (February 2019).

CovAP.,P. PAGANO, A. NOTARPIETRO and M. PISANT, Secular stagnation, R& D, publicinvestment and monetary
policy: a global-model perspective, Macroeconomic Dynamics, WP 1156 (December 2017).

DEL PRETE S. and S. FEDERICO, Do links between banks matter for bilateral trade? Evidence from financial
crises, Review of World Economics, WP 1217 (April 2019).

FIDORA M., C. GIORDANO and M. SCHMITZ, Real exchange rate misalignments in the Euro Area, Open
Economies Review, WP 1162 (January 2018).

GERALI A. and S. NERrI, Natural rates across the Atlantic, Journal of Macroeconomics, WP 1140
(September 2017).

LIF., A. MERCATANTI, T. MAKINEN and A. SILVESTRINI, A regression discontinuity design for ordinal running
variables: evaluating central bank purchases of corporate bonds, Annals of Applied Statistics, WP 1213
(March 2019).

LIBERATI D. and M. LOBERTO, Taxation and housing markets with search frictions, Journal of Housing
Economics, WP 1105 (March 2017).

LoscHIiAvo D., Household debt and income inequality: evidence fromItalian survey data, Review of Income
and Wealth, WP 1095 (January 2017).

METELLI L. and F. NATOLI, The international transmisson of US tax shocks: a proxy-SVAR approach, IMF
Economic Review, WP 1223 (June 2019).

MOCETTI S., G. RoMA and E. RUBOLINO, Knocking on parents’ doors: regulation and intergenerational
mobility, Journal of Human Resources, WP 1182 (July 2018).

MODENA F., E. RETTORE and G. M. TANzI, The effect of grants on university dropout rates. evidence from
the Italian case, Journal of Human Capital, WP 1193 (September 2018).

Nisp1 LANDI V. and A. SCHIAVONE, The effectiveness of capital controls, Open Economies Review, WP 1200
(November 2018).

PEREDA FERNANDEZ S., Copula-based random effects models for clustered data, Journal of Business &
Economic Statistics, WP 1092 (January 2017).

PERICOLI M., On risk factors of the stock—bond correlation, International Finance, WP 1198 (November
2018).

PERICOLI M. and M. TABOGA, Nearly exact Bayesian estimation of non-linear no-arbitrage term-structure
models, Journal of Financial Econometrics, WP 1189 (September 2018).

RAINONE E., The network nature of otc interest rates, Journal of Financial Markets, WP 1022 (July 2015).



	Pagina vuota
	BDN_paper_v3.pdf
	1. Introduction0F
	2. Empirical framework
	2.1. High-frequency identification
	2.2. The data
	2.3. The model
	3. Effectiveness and transmission of central bank purchase shocks
	3.1. Main results
	3.2. Robustness
	4. Are the effects different in times of market stress?
	4.1. Time-variation in flow effects
	4.2. Flow effects inside and outside stressed periods
	5. Conclusions
	References
	Appendix




