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Abstract

A growing empirical literature has shown, based siructural vector
autoregressions (SVARs) identified through sign triggons, that
unconventional monetary policies implemented afteroutbreak of the Great
Financial Crisis (GFC) had expansionary macroecaoneffiects. In a recent
paper, Elbourne and Ji (2019) conclude that theegbes fail to identify true
unconventional monetary policy shocks in the eueaan this note, we show
that their findings are actually fully consisteritiwa successful identification
of unconventional monetary policy shocks by thdieastudies and that their
approach does not serve the purpose of evaluatamdification strategies of
SVARs.

* We thank Giovanni Lombardo, Benoit Mojon, Hyun §@hin and seminar participants at the BIS for
helpful comments. The views expressed in this papesolely those of the authors and do not nexdbssa
reflect those of the National Bank of Belgium, Be&nk of Spain, the European Central Bank or thekBan
for International Settlements.



1. Introduction

Assessing the macroeconomic effects of unconvegitimonetary policies implemented by the
major central banks in the wake of the Great FirsrCrisis (GFC) represents a formidable
challenge for empirical research. Unlike converdianonetary policy implemented by adjusting
a short-term interest rate, unconventional monegtaticies were implemented through changes
in the size and composition of the central banklsibce sheet and targeted risk premia in money
and capital markets. Identifying the effects ostpolicies on output and inflation required novel
identification schemes to be devised.

Several studies have estimated the effects of weedional monetary policies using structural
vector autoregressive (SVAR) models that are ifiedtiwith sign restrictions, often in
combination with zero restrictions (e.g. Gambacettal. (2014); Weale and Wieladek (2016);
Haldaneet al. (2016); Panizza and Wyplosz (2016); Boeekxal. (2017); Burriel and Galesi
(2018); Hesset al. (2018); Feldkircheet al. (2019); Lewis and Roth (2019)). In general, these
studies find that policy measures which expandithkleance sheet of the central bank had a
significant positive impact on economic activitydaronsumer prices. However, in a recent study
by the Netherlands Bureau for Economic Policy Asmlythat has received considerable media
attention, Elbourne and Ji (2019) challenge thiestirfgs for the euro aréalhey conclude, based
on empirical analysis that revisits the findingstfee euro area of Boeclet al.(2017) and Burriel
and Galesi (2018), thdthese findings result from an identification strgy that does not
successfully uncover unconventional monetary pslocks'

The conclusion of Elbourne and Ji (2019) is basethmee observations:

1. When switching the sign of the response of therlw@asheet in the identification scheme
such that an expansionary unconventional monetaligypshock reduces the size of the
balance sheet, the resulting impulse responsegeayesimilar to those obtained under the
original restriction such that the size of the hakasheet expands.

2. When the size of the ECB's balance sheet in thefFSadel is replaced by random numbers,
the resulting impulse responses and time serigsadnventional monetary policy shocks are
indistinguishable. In conjunction with the firstssyvation, this seems to suggest that the
results are independent of the information aboeietrolution of the ECB's balance sheet.

3. The identified unconventional monetary policy storkthe original studies are uncorrelated
with alternative monetary policy shocks identifiedm futures rate surprises by Jarocinski
and Karadi (2018) and Corsettial. (2018).

1 See e.g. “Important time series evidence aboutffiacy of the ECB’s balance sheet policiesasvitd”
(VoXEU column https://voxeu.org/article/revisiting-efficacy-ecksalance-sheet-policigs “ECB QE
Boosted Inflation, Not Output” Wall Street Journal https://www.wsj.com/articles/ecb-ge-boosted-
inflation-not-output-1517926333“No evidence' ECB bond-buying helped euro ecoyib(EUobserver
https://euocbserver.com/economic/144Pa6“CPB: 'Geen aantoonbaar effect ECB-beleidé Telegraaf
https://www.telegraaf.nl/financieel/3176603/cpb4geantoonbaar-effect-ecb-belgid




Based on these findings, Elbourne and Ji (2019¢lade: "Not only is it highly implausible
that the identification scheme of Gambacorta e{2014), Boeckx et al. (2017) and Burriel and
Galesi (2018) recovers the true unconventional rtamgepolicy shocks without the information
contained in the size of the ECB's balance shketrésultant shocks bear no resemblance to
other credibly identified monetary policy shockshis period. As such, the logical conclusion is
that the SVAR models are not identifying uncongaatimonetary policy shocks."

This conclusion has potentially important implicais as it casts doubt on benchmark empirical
findings which suggested that unconventional magetalicy was effective in stimulating the
economy. In this paper, we revisit the analysiEtifourne and Ji (2019) in order to better
understand what drives their findings and whethesy treally imply that previous empirical
analysis on the subject is seriously flaved.

In Section 2 we reproduce their results using tiedehof Boeckxet al. (2017), which is the
benchmark study for the euro area that uses SVA&gified with a combination of zero and
sign restrictions to estimate the effects of unemional monetary policies, in particular credit
support policies that were introduced by the ECBtitmulate bank lending in the period after the
GFC3 In doing so, we revisit key aspects of the analirsiElbourne and Ji (2019), specifically
the choice of the sample period and model spetibica which differ from the targeted
benchmark studies, and the lack of statisticasteséd to derive conclusions. In addition, several
impulse responses of variables included in the \&&knot reported in their study.

Our analysis yields the following main findings ¢inronological order of the three observations
as listed before):

1. Switching the sign of the restriction on the certenk balance sheet does not yield results
that are statistically indistinguishable from tha$¢he benchmark studies. There is indeed
also a rise in output and prices when the oppsajterestriction is imposed on the balance
sheet, but this is not in itself surprising sinkes alternative shock can be considered as a
linear combination of expansionary financial markabcks; that is, the shock is still
assumed to lower financial stress and the spretackba the EONIA and the ECB’s main
refinancing operations rate on impact (two othstrietions of the identification algorithm).
Importantly, the patterns, magnitudes and evenctiine of several impulse response
functions of the variables included in the SVAR diféerent for the shock with the opposite
sign restriction on the balance sheet. Moreoveméb tests confirm that the differences
between the impulse responses to both shocksaii#tistlly significant. Accordingly, the

2 We only focus on the observations that are usatlitigize the identification strategy. Elbournedadi
(2019) also find that the policy shocks identiffeaim futures rates surprises do not have a signifieffect
on economic activity. In this note, we do not d&this finding, which is left to the authors oé triginal
studies. In fact, Jarocinski and Karadi (2018) @ufsettiet al. (2018) both document a fall (rise) in
economic activity and inflation following a restiie (expansionary) monetary policy shock.

3 These policies should not be confused with pre-anoed asset purchased such as the Expanded Asset
Purchases Program (EAPP) of the ECB.



(sign) restriction on the balance sheet encompasses| information for the identification
of unconventional policy shocks and subsequent oe@omomic dynamics.

2. Obtaining similar results when replacing the sizthe ECB's balance by random numbers
is fully consistent with a successful identificatioh the shocks in the original studies.
Specifically, estimating the SVAR model in whicletsize of the ECB'’s balance sheet has
been replaced by random numbers amounts to estigntite SVAR without the balance
sheet. This is because the random numbers catinfaronational content and, in practice,
the balance sheet becomes an unobserved variabhe iestimation. We show that, by
construction, the estimation results represemtegghted averag®f the unconventional
monetary policy shocks that are identified with testriction that the balance sheet
increases and the above shocks obtained with thesgp balance sheet restriction. Since
the balance sheet is unobservable, the estimalgamitam cannot disentangle these two
shocks. Thus, the finding that this exercise gaasniapulse responses and shocks that are
very similar to the original identification schersienply (and mechanically) implies that
the weight (relevance) of the original shocks mdata is much larger than the shocks with
the opposite restriction. We document that thiméeed the case, which is not surprising
given the unrealistic combination of restrictiohsittare used to identify the alternative
shock. In sum, itis pointless to include randombars in an estimation and it is impossible
to draw conclusions about the plausibility of tlientification strategy based on this
exercise.

3. The unconventional monetary policy shocks iderditierough SVARs need not be highly
correlated with shocks that are identified fronerest rate futures because both shocks
capture different aspects of monetary policy. Sjmly, the shocks in futures interest rates
identified by Jarocinski and Karadi (2018) and @ttiset al. (2018) reflect ECB
announcements aboobnventional interest rate policiegicluding actual changes to the
ECB’s policy rates or adjustments to forward gumgnwhile the shocks identified by
Gambacortaet al. (2014), Boeckxet al. (2017) and Burriel and Galesi (2018) are
unconventional monetary policies that are linke@hanges in the central bank’s balance
sheet and orthogonal(!) to changes in the policte.r&ut differently, both shocks are
fundamentally different and the absence of a catiggi is again consistent with a successful
identification of the unconventional monetary pplghocks. In fact, the opposite finding
(i.,e. a high correlation) would have been problem#&br the identification strategy.
Furthermore, we discuss that other studies hawershizat even a low correlation between
the same type of shoclexross models does not tell whether an identiinas flawed or
not (e.g. Sims (1998)).

Overall, the approach and findings of Elbourne an@2019) are not informative about the
successfulness of identification strategies aneaia@tosupport the notion that studies evaluating
the macroeconomic effects of central bank uncomweat monetary policy based on VARs
identified through zero and sign restrictions deavéd. As an alternative, in Section 3, we



evaluate whether the shocks identified throughntieelel of Boeckset al. (2017) are consistent
with the narrative of the unconventional monetanliqy measures launched by the ECB since
2007. The time series of shocks suggests thatdbensionary measures are indeed reflected in
expansionary unconventional monetary policy shaidstified through the SVAR, while periods
of more restrictive balance sheet policies were@ated with contractionary shocks. Even
though we are well aware that any identificatioratstgy has its drawbacks and needs to be
interpreted carefully, the fact that the shockswagpthe most important non-standard monetary
policy measures during the sample period indicdttaisthe identification strategy is plausible.

2. Revisiting the effects of unconventional monetary policy in the euro area

In order to assess whether SVAR models are alpatesibly recover unconventional monetary
policy shocks in the euro area, Elbourne and J92@eproduce some of the existing studies for
the euro area; that is, Gambacaetaal. (2014), Boeckxet al. (2017) and Burriel and Galesi
(2018). Nonetheless, there appear to be some iangatifferences, which we discuss in the first
subsection. In the following, we reproduce the nhamfeBoeckx et al. (2017), which is the
benchmark study for the euro area. Using this madekeplicate the analysis of Elbourne and Ji
(2019) and discuss their approach.

2.1. TheVAR model of Boeckx et al. (2017)

Boeckxet al. (2017) was the first paper that used the ideatifie strategy based on zero and
sign restrictions to estimate the effects of theBEalance sheet policies on the euro area
economy in the aftermath of the financial crisiseTapproach in Boeclet al. (2017) elaborates
on Gambacortat al.(2014), who have estimated a panel VAR for eigttistrialized countries.
Burriel and Galesi (2018), in turn, extend the wsial of Boeckxet al. (2017) to individual euro
area countries by estimating a global VAR that saketo account cross-country
interdependencies among euro area members. Wddteetmse the analysis in this note on
Boeckxet al. (2017). Notice, however, that the results repontethe following also apply to
these other studies.

Boeckxet al.(2017) estimate a monthly SVAR model for the ean@a containing output (real
GDP interpolated using industrial production), aomsr prices (HICP), the ECB’s main
refinancing operations (MRO) rate, the size of laéance sheet of the ECB (total assets), an
indicator of financial stress (CISS-indicator oflldcet al. (2012)), and the spread between the

4 The identification strategy of Boeckxal.(2017) is better tailored for the euro area thengarsimonious
panel VAR of Gambacortet al. (2014). For example, Gambacoetsal. (2014) do not distinguish between
policy-induced and demand-driven innovations to lih&ance sheet of the central bank. While thismis a
appropriate approach for most industrialized caestrBoeckxet al. (2017) argue that this could be
misleading for the euro area given the fixed rateler with full allotment strategy of the ECB. Natithat
Gambacortat al. (2014) also exploit the cross-section dimensiotheir panel to achieve identification,
which is not possible for an estimation solelytfoe euro area.



overnight (EONIA) and the MRO rate. These varialblesshown in Table 1, which also includes
the restrictions that have been imposed on the SWW&der to disentangle exogenous balance
sheet shocks (for a given policy rate) that arsediy unconventional monetary policy measures
of the ECB UMP shock from other economic shocks. For a discussioh@dé policies, we refer

to Boeckxet al. (2017).

Table 1 — Restrictions for the identification ofcenventional monetary policy shocks

UMP shock Shock B Shock C
Output 0 0 0
Prices 0 0 0
ECB Total Assets >0 <0
CISS-indicator of financial stress <0 <0 <0
EONIA-MRO spread <0 <0 <0
Policy rate (MRO rate) 0 0 0

The restrictions to identifyMP shocksare based on the following assumptions.

First, there is no immediate impact of the shock cutput and consumer prices. This
assumption, which is plausible for monthly estimas, allows to disentangle th#MP shocks
from real economy disturbances such as aggregpmysand demand shocks.

SecondlUMP shockghat increase the balance sheet of the ECB dma@ase financial stress
(CISS-indicator). This restriction disentangleshsimovations from the endogenous response of
the balance sheet to financial stress. It follosva aomplementary restriction from the assumption
that central bank assets typically increase inamsg to a rise in the CISS-indicator. The latter
reflects the idea that (i) the ECB may react toeased financial stress by expanding its balance
sheet, and (ii) due to the fixed interest rate iuthallotment (FRFA) policy during the sample
period, the balance sheet of the ECB could risegewnously when financial market uncertainty
increases.

Third, an expansionatyMP shockdoes not increase the EONIA-MRO spread. The mitina
of this restriction is that an expansionary balasbeet shock that is the consequence of an
unconventional monetary policy action typically ieases the liquidity surplus, which exerts
downward pressure on the EONIA and thus the spnétidthe policy raté. The decline in the

5> Elbourne and Ji (2019) interpret changes in théNEBGMRO spread (and this restriction) as another
indicator of financial stress (i.e. in the sameisps the restrictions on the CISS). However,antcast to
longer-term money market rates, the EONIA rate hally influenced by financial stress during the
financial crisis period.



spread also allows to disentangle supply-drivemgka in the ECB balance sheet from changes
in the demand for central bank liquidfty.

Fourth, since the aim is to estimate the effectsmobvations to the ECB's balance sheet that
are orthogonal to shifts in the policy rate, thenified shocks have a zero contemporaneous
impact on the MRO-rate. This restriction guarantdes the identified balance sheet shocks do
not capture conventional interest rate shocks. Whmand Ji (2019) do not exactly reproduce the
Boeckxet al. (2017) model as they exclude the MRO-rate andegsriction. If anything, this
would imply that unconventional and conventiondigyoshocks cannot be disentangled.

Finally, all sign restrictions are imposed ompact and the first month after the shock and
implemented in a weak form; that is, as smalleg#athan or equal to zero. This allows for the
possibility that an unconventional monetary polwgasure, for example, influences the CISS-
indicator immediately but central bank assets @ity a lag. Hence, it accommodates for the fact
that some measures were announced (1-2 monthgele®y were implemented. On the other
hand, this implies that balance sheet policies thate announced more than 1-2 months in
advance are captured by the other innovationsatvVthR model.

By imposing these restrictions, it is possible solate unconventional monetary policy
measures that have increased or decreased thedalaget of the ECB in the aftermath of the
financial crisis, and estimate their macroeconontiosequences. The sample period for the
analysis is 2007M1-2014M12. In particular, the ittfezation scheme is not valid for the period
covering the ECB’s Expanded Asset Purchase Pro(E&RP) since January 2015 because the
volumes of the purchases under this program wemewced several months in advance (and
were thus not unanticipated), which can be consetlas a structural break in the balance sheet
reaction function. The choice of the sample peaod its importance for the validity of the
analysis is explained in detail in Boedéixal. (2017)’

2.2.  Sign switch of the balance sheet restriction

We start by re-estimating the SVAR of Boedbal. (2017), switching the sign restriction that is
imposed on the balance sheet (ECB total asset$) that an expansionary unconventional
monetary policy shock reduces the size of the loalaheet. This exercise correspondShock
Bin Table 1. Specifically, all restrictions are g@ne as the original identification scheme, except
the one imposed on ECB Total Assets. Based onspeation of the impulse responses of output

6 This restriction is also motivated by the fixederdull allotment (FRFA) policy and the accompamyin
unlimited access of banks to central bank liquidityecifically, there could have been (exogenohlisglss

to the demand for bank reserves without a polidioadrom the ECB, which have lowered the CISS-
indicator and augmented the size of the centrak lbatance sheet during the sample period. A righen
demand for bank reserves, however, typically ratiseEEONIA, and hence also the EONIA-MRO spread
for a given policy rate (see Boeckkal. (2017)).

7 Elbourne and Ji (2019), by contrast, conduct thealysis over the period 2009M1 until 2016M12, wkhic
includes the EAPP. Furthermore, the later stathefsample does not include the collapse of Lehman
Brothers (summer of 2008) and the financial stieshe summer of 2007, as well as the responsheof t
ECB to these events, which implies that substansaful information to identify the shocks is exigd.



and prices, Elbourne and Ji (2019) conclude tlegt timd "statistically indistinguishable impulse
responses and time series of supposed unconvehtiumzetary policy shocksThe impulse
responses of the other variables that are includede SVAR are, however, not reported nor
discussed in the paper. In addition, they do notiaot any formal test to come to this conclusion;
that is, this conclusion is based on the fact tif@tmedian impulse response functionSbbck

B fall within the confidence intervals of the respes of thaeJMP Shoclé

Figure 1 — Impulse responses to an unconventionakiary policy shock — Part |
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The impulse responses &hock Bare shown in the right column of Figure 1, white teft
column shows the impulse responses to the origimadnventional monetary policy shodk\P
shoch. Consistent with Elbourne and Ji (2019), we timak there is a rise in output and consumer
prices, while the confidence intervals overlap.sTiimding in itself is, however, not surprising

8 This issue is commonly known in econometrics: dihfidence intervals (standard errors) of two
coefficients in a regression overlap, this doesneaessarily imply that the coefficients are stiatidly not
different from each other. The latter also depefatsexample, on the covariance of the coefficients



since a shock that is associated with a reduatiting stress indicator, which captures for example
a reduction in economic uncertainty and an impramnof macroeconomic conditions, and a
decline in the EONIA can be considered as an expaayy aggregate demand shock. More
generally, there are numerous types of (demandkshihat move output and prices in the same
direction. It would be surprising if two (differgnshocks originating in financial markets and
being both associated with improved financial madanditions and a decline in the EONIA
would have an impact on output and prices thadvmsiclerably different.

Notwithstanding the overlapping characteristicbath shocks, the results reveal that there are
relevant differences between the dynamic effeas.ekample, the peak impact of the (original)
UMP Shockon output is a couple of months later. The ougffects are also much stronger for
Shock Bthat is, the (median) peak effect of thsIP Shocks 0.096%, compared to 0.155% for
Shock BRelatedly, it appears that the relative effe€tsath shocks on output versus prices are
very different. This is illustrated in the thirdwoof Figure 1, which shows the impact of the
shocks on the output-price ratio based on the VARIeh Specifically, the output response of
UMP Shockss significantly smaller than the price resporisefirst month after the shock, while
the impact on output is significantly larger thae price response during roughly one year after
Shock BClearly, these differences are economically irtgoutrand policy relevarit.

Another remarkable difference is the impact onE@NIA-MRO spread, shown in Part Il of
Figure 1. After th&JMP Shockthe spread gradually returns to its baselineckvts reached after
six months. In contrast, despite the negativeioti&tn on impact and one month after the shock,
the spread immediately returns to the baseling &tteck Bin order to become significantly
positive during more than one year. This patteggests that the (negative) sign restriction on
the balance sheet (central bank liquidity) and sheead in the same direction to identify an
expansionary policy shock is not supported by th.dThis is not surprising since the spread
reflects the presence of excess or shortage aflitytin the overnight market for central bank
liquidity.

Are the differences between the impulse resportsatistically significant? An overlap of the
error bands does not imply that the differencestatstically insignificant. To address this issue
we re-estimate the SVAR model and identify@MP Shockand Shock Bsimultaneously. By
nesting the estimation of both shocks within theesd/AR-model, it is possible to calculate the
differences between the impulse responses and dhfidence bands of the differences.
Furthermore, to account for the fact that the vaxgaof both shocks may be different (a one-
standard-deviatiolJMP Shockis not the same as a one-standard-deviaBbock B, we
normalize both shocks based on their contemporanemact on the CISS-indicator; that is, the

% For example, it reflects by how much output desesan order to lower inflation by 1% using balance
sheet policies (see e.g. Hofmann and Peersman)R017



impulse responses (and differences) correspondLiipa decline in the CISS-indicator induced

by the shock®

Figure 1 — Impulse responses to an unconventionaktary policy shock — Part Il
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10 A more natural normalization would be a one percbange in the balance sheet of the ECB (since we
want to measure the effects of balance sheet ps)icHowever, due to the opposite restriction that
imposed on the balance sheet, all impulse respdresesautomatically an opposite sign and are staily
different from each other. When we normalize theckhas a 1bps decline in the EONIA-MRO spread, we
find a significant different impact on the spretmtif (at longer horizons), the CISS, CB Total Assand
the Y/P ratio (but not on output and prices).
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The differences between the impulse responsesneltdrom this estimation are shown in
Figure 2, together with confidence intervals. As t& observed in the figure, several impulse
responses are statistically different from eacleiotior example, the effects on economic activity
and output-price ratio are significantly stronger Ehock Bcompared to theJMP Shock
(supported by more than 95% of the posterior drawkile also the impact on the EONIA-MRO
spread is significantly different.

From these results, we can conclude that the sgjriction that is imposed on the balance sheet
of the ECB is important for the estimation resultsother words, the balance sheet does contain
relevant information for the estimation of the cemsences of unconventional monetary policy
shocks.
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Notice that an implicit assumption of this exercisethat both shocks exist in reality. In
particular, ifShock Bdoes not exist or is not properly identified, tentification of theUMP
Shockis distorted by identifying both shocks simultangly. However, there are good reasons to
believe thatShock Bdoes not exist in reality. In particular, the EGi react to financial stress
shocks by lowering the interest rate during thearperiod (e.g. in response to the collapse of
Lehmann). Hence, the zero restriction on the MR®-ia inconsistent with financial stress
shocks. More generally, assuming that the ECB doegsnmediately react to shocks that have a
significant impact on output and inflation is cawersial (unless it is a monetary policy shock).
Hence, it is more likely that the shocks capturgdhock Bare a linear combination of several
fundamental shock that are forced by the algorititma single series of shocks (i.e. shocks that
offset each other in order to fulfill the sign az&to restrictions, which may even include monetary
policy shocks).

2.3. Replacing the size of the balance sheet by random numbers

The key result of Elbourne and Ji (2019) is thptaeing the size of the balance sheet with a time
series of independent random numbers producessiraifar impulse responses to those reported
in the original studies. In Figure 3, we reprodthie exercise for the SVAR-model of Boeahix

al. (2017). While the original results are again shamwthe left column, the impulse responses
obtained from the VAR-model with random numbers strewn in the right column. These are

indeed very similat!

This finding is, however, not surprising. More dfieally, like in any regression analysis,
including random numbers as a variable in a VAR&ysdoes not affect any coefficient of the
system; that is, the coefficient of a series ofltan numbers that is included in a linear regression
is equal to zero, nor does it affect the estimatedficients of the other variables in the equagion
As a consequence, including a series of random atsnb a regression analysis is pointless and
the same as estimating the model without the sefiesndom numbers (besides the fact that it
adds some noise to the regressions).

This exercise is thus the same as estimating the Without the balance sheet and without the
sign restriction on the balance sheet, which cpoeds to the identification @hock An Table
1.2 In essence, the balance sheet becomes an undiisevasiable in the system, which still
contributes to the data generating process di@lbther variables in the VAR. As a consequence,
Shock s a linear combination (weighted average) ofdhiginal UMP Shock and a shock that
has the same effects except that it decreasesdhefencreases the central bank balance sheet
(Shock B. This can be observed in Table 1: P ShockandShock Booth fulfill all the (sign)

11 Notice that, in contrast to the estimations regmbiin Section 2.2, it is not possible to formathgttthe
significance of the difference because the shoaksiat be identified simultaneously due to the déffe
reduced-form specification of the VAR-model.

12 Due to its randomness, half of the draws will eemusly fulfill the sign restriction on impact, atite
other half will be discarded by the identificatischeme.
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restrictions ofShock Cwhile no other shock does. More specificaBipock Gcan be represented
as follows:

Shock C = a * UMP Shock + (1 — a) = shock B

Figure 3 — Impulse responses to an unconventionakiary policy shock — Part |
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Note: impulse responses with 16th and 84th perdesrgrror band$JMP Shocks original
shock of Boecket al. (2017),Shock ds replacement of balance sheet by random numbers.

What determines the size of the weigt® This can easily be explained by the estimation
algorithm?®®* More specifically, when sign restrictions are ugedidentify the shocks, the
algorithm draws a large number (e.g. 1,000,000padsible series of shocks and impulse
responses that are consistent with the data. tha datisfies the restrictions, the draw is kept.
Otherwise, the draw is rejected by giving it a zeror weight. The draws that are kept are then
used to report (the distribution of the) impulsgpenses to the shocks. Since botHiWP Shock
andShock Bulfill all the restrictions ofShock Cboth shocks will be accepted by the algorithm,

13 See e.g. Uhlig (2005) or Peersman (2005) for aileetexplanation of the estimation of SVARs that a
identified with sign restrictions.
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anda will be the percentage of drawsWMP Shocksindl- a the percentage &hock Baccepted

by the algorithm.

Figure 3 — Impulse responses to an unconventionaktary policy shock — Part Il
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Note: impulse responses with 16th and 84th perdesrgrror band$JMP Shocks original
shock of Boeckxet al. (2017),Shock ds replacement of balance sheet by random numbers.

When we return to the original estimations of Boeekal.(2017), it turns out that for all draws
that fulfill the sign restrictions dshock ([i.e. all sign restrictions except the one onlithlance
sheet), 67% have a positive impact on the balaheetgi.e. ar&JMP Shocksand 33% have a
negative effect on the balance sheet (i.eShiack B. Put differentlyx=0.67, andthe correlation
betweerShock CGand theaJMP Shoclkshould be approximately 0.67. Thus, the correhanio0.61
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reported by Elbourne and Ji (2019) is perfectlynmaly and a mechanical consequence of the
number of draws that fulfill the sign restrictiof 8hock Band theUMP Shock respectively.
Obviously, this also implies that the impulse res@s of this exercise will be much closer to the
UMP ShockhanShock B67% of the draws to construct the impulse respeasdJMP Shocks
while only 33% of the draws afhock B

Overall, the relative strong correlation is silafiout the successfulness of the identification
scheme, it only reflects the much higher numbeadratvs (i.e. double) that are consistent with an
increase of the balance sheet; that is, these daeavsiuch more supported by the data. In fact,
this finding is not a surprise sin&hock Bdoes probably not exist in reality, as we haveiadg
above.

24. Low correlation with shocks identified from futures rate surprises

Finally, Elbourne and Ji (2019) document that thecks that are identified based on SVAR
models with a combination of zero and sign restnitst are uncorrelated with alternative credible
monetary policy shocks identified from futures rstigprises by Jarocinski and Karadi (2018) and
Corsettiet al. (2018). More specifically, they obtain a corradatiof -0.06 and 0.10, respectively,
and conclude based on this observatidiut only is it highly implausible that the ideitdtion
scheme of Gambacorta et al. (2014), Boeckx e2@ll{) and Burriel and Galesi (2018) recovers
the true unconventional monetary policy shocksauttihe information contained in the size of
the ECB's balance sheet, the resultant shocks heaesemblance to other credibly identified
monetary policy shocks in this period. As such,ldlgecal conclusion is that the SVAR models
are not identifying unconventional monetary poktycks."

The low correlation between both shock seriesdgdver, not surprising since both shocks are
fundamentally different. More specifically, the wneentional monetary policy shocks that are
identified in Gambacortat al. (2014), Boeckset al. (2017) and Burriel and Galesi (2018) are
unconventional monetary policy measures that exphadentral bank balance sheets and are
orthogonal to changes in the policy rate (converiononetary policy). The latter is reflected in
the zero restriction on the policy rate. Overdlke shocks reflect liquidity measures for a given
policy rate to influence impaired financial marketsd support bank lendiffj. These policy
measures are typically transmitted to the real esgrnvia interest rate spreads and risk premia.
For example, Boeckgt al. (2017) find that expansionary shocks lead to dirdea the spread
between Euribor and Overnight Index Swap (OIS) eatd between peripheral and German
sovereign bond yields, while bank lending ratedidecThere is even arise in (risk-free) German
sovereign bond yields on impact and the policy (MRa&de after a couple of months.

14 The ECB, for instance, shifted from a variable teteder to a fixed rate tender with full allotmethie
pool of collateral accepted for refinancing opernasi has been enlarged and liquidity to banks hes be
provided at longer maturities than in the pre-srigériod. The ECB also conducted outright purchates
financial assets like covered bonds, asset-badkewtriies and government bonds of peripheral etga a
countries.
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The studies of Jarocinski and Karadi (2018) and€wet al.(2018), in contrast, identify short-
term (risk-free) interest rate surprises. More #mwadly, both studies first construct an
instrumental variable using high-frequency surgriaeund policy announcements. Corsetti
al. (2018), for example, construct an instrument seb@sed on changes in the 1-year EONIA
swap rate (i.e. the OIS rate) around a narrow windbpolicy announcement§The underlying
idea is that any surprises occurring within the deww are most likely the consequence of
monetary policy shocks. In particular, while expdicns about economic activity and future
policy rate changes are already priced in, unergechanges in the policy rate should shift the
swap instantly when the announcement is made. &iwilany policy action that affects
expectations about future rate movements should aavmmediate impact on the swap.

Figure 4 — Impact on EONIA in Boeclet al. (2017) VAR-model
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Is it possible that the instrument of Jarocinskil &aradi (2018) and Corsett al. (2018)
captures a mixture of interest rate and unconveatimonetary policy announcements? Even
though the ECB also announced several credit suppeasures at its press conferences in the
period after the financial crisis, there is no orawhy the latter should affect the 1-year EONIA
swap rate, which is the average of the overnigtésréor the subsequent year. This can be
observed in Figure 4, which shows the impact ahgransionary unconventional monetary policy
shock on the EONIA for the Boeclet al. (2017) VAR-model. While the EONIA decreases on
impact (as a result of the sign restriction ongpeead), the impact on the EONIA very quickly
becomes positive due to the endogenous rise ipdiiey rate. Hence, there is no reason to expect
a (meaningful) decrease in the 1-year or 3-monthpskates in response to the shocks that are
identified in Boeckxet al. (2017). Put differently, unexpected changes insthiap rates are not
valid instruments for ECB balance sheet shocks.shoeks are fundamentally different, which

15 1n a similar way, Jarocinski and Karadi (2018) stoimct an instrument based on changes in 3-month
EONIA swaps.
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is fully consistent with the (near) zero correlatizetween the series. In fact, a high correlation
would be problematic for the identification strateg

Finally, notice that even a low correlation betwd#snsame type of shocks does not tell whether
an identification scheme has been successful ponathether the entire methodology is flawed.
Sims (1998), in his comment on Rudebusch (1998plamed that the low correlation of
(conventional) monetary policy shocks identifiedotigh different VARs at that time did not
mean that any of the models was not successfuhair YARs do not successfully identify
monetary policy shocks more generally. Instead s§1898) showed that it reflected differences
in the specification of models. Furthermore, theieseof policy surprises constructed by
Jarocinski and Karadi (2018) and Corsettial. (2018) are only an instrumental variable for a
monetary policy shock while it is well-known thdtet correlation between an instrumental
variable and the underlying shock has been shovioe teery often quite low (see e.g. Montiel
Oleaet al. (2016) and Peersman (2018)). In contrast, Boetkd. (2017) directly identify the
UMP shock. A proper comparison would therefore rtedik based on the monetary policy shock
series, rather than on the instruments from ondystad the shocks from another.

3. Do SVARsidentify unconventional monetary policy shocksin the euro area? A
narrative perspective

The analysis of the previous section shows thapliservations of Elbourne and Ji (2019) do not
imply that previous studies have not successfdgntified unconventional monetary policy (or
any other type of structural) shocks. That saiid, dlees not mean that the identification strategy
of SVAR models cannot be questioned. A conventi@pgdroach to justify any identification
scheme should follow two steps. First, identifioatirestrictions should be grounded on
predictions of standard theoretical models, andipbssupported by other relevant empirical
works in the literature. Thus, an identificatioragtgy should be evaluated by the plausibility of
the restrictions, as has been done in Section 2.1.

Second, the identified shocks should be consistéhtthe narrative of the conduct of policy
over the period under investigation. In our speafse, the identified unconventional monetary
policy shocks should capture major measures urigertay the ECB between 2007 and 2015. In
this respect, Boecket al. (2017) have already documented that the estintieal series of
shocks captures fairly well these measures, asrsioigure 5.

Consider, for example, the collapse of Lehman Bxatlin September 2008. Elbourne and Ji
(2019) argue that the identified expansionary fieigte) unconventional monetary policy shocks
are in practice expansionary (restrictive) finahatess shocks. If so, one would expect a
considerable restrictive shock in September 20@8vdver, the SVAR of Boeckat al. (2017)
identifies a shock in the month of the collapsechhdampened financial stress (and increased
the balance sheet of the ECB). This is the oppasigsn unfavorable financial stress shock. On
the other hand, such a shock is consistent withetbB's full allotment decision and easing of
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collateral requirements in September 2008. Ovetiadl, chart shows that major balance sheet
policies launched by the ECB between 2007 and 20@d® followed by expansionary UMP
shocks, while periods of more restrictive balartoees policies or policy action were associated
with contractionary UMP shocks, which indicates tie identification based on a combination
of zero and sign restrictions is plausible.

Figure 5 — Time series of cumulative identifieddvele sheet shocks of Boedaxal. (2017)
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4. Conclusions

In a recent paper that has received widespreathatienal media attention, Elbourne and Ji
(2019) have argued that studies based on SVAR madehtified using a combination of zero
and sign restrictions fail to plausibly identifyié&r unconventional monetary policy shocks in the
euro area. Their conclusion is based on the obSenvenat they find indistinguishable impulse
responses and time series of unconventional mgneiaicy shocks when they replace the
balance sheet in the SVAR with random numbers vdreh they impose the opposite restriction
on the balance sheet in the identification schdmaddition, they find that the shocks of these
studies are uncorrelated with shocks that are édiaiising high-frequency data in other studies.

In this note, we come to different conclusionsstiwe show that finding qualitatively similar
macroeconomic effects when switching the sign ef riiastriction of the balance sheet is not
surprising since both shocks are associated wiphhawed conditions in financial markets. At the
same time, we show that important qualitative aatissical differences exist between this shock
and the original unconventional monetary policyadtomplying that the sign restriction on the
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central bank balance sheet is important when ify@mgi unconventional monetary policy shocks.
Second, we have demonstrated that finding impudspanses and shock series that are very
similar to those of an UMP shock when the balametis replaced by random numbers is also
not surprising. In particular, the thus identifibck is a linear combination of the original UMP
shock and another shock that eases financial ¢ongljtboth shocks that would be expected to
have expansionary macroeconomic effects. We fughew that the high similarity between the
shocks identified in a model with random numbessdaad of the ECB’s balance sheet reflects the
greater importance of the unconventional monetaficy shock in the data relative to the other
shock during the sample period. Finally, the lowrelation between unconventional monetary
policy shocks with shocks obtained from high-freqgiedata reflects the fact that the two shocks
capture different dimensions of monetary policyabae sheet policies in the case of the former,
and conventional monetary policy and forward gudtaim the case of the latter.
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