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A B S T R A C T

This paper studies the empirical effects of legal challenges to monetary policy. Several policy
measures of the European Central Bank have come under scrutiny before national courts and the
European Court of Justice. These lawsuits have the potential to impact the scope and flexibility
of central bank policies with important consequences for the economy. The number of relevant
legal challenges is small and exact timestamps are often not available. Hence, we develop an
econometric approach that searches for minimum variance regimes which we use to isolate and
measure the effects of the rulings. Our results suggest that legal rulings addressing central bank
policies have a significant effect on financial markets and can be linked to monetary policy
uncertainty shocks.

. Introduction

This paper studies the empirical effects of legal challenges to monetary policy. In the recent history of central banking, legislators
ave generally been improving legal architectures and procedures to free central banks from undue political pressures and influence.
easuring the economic or financial consequences of such changes is difficult — however, there exists some evidence that related

hifts in central bank policies in the United States (US) and the United Kingdom have led to declining levels of inflation, decreasing
nflation volatility and stabilization of inflation expectations (see, e.g., Cukierman and Meltzer, 1986; Cukierman et al., 1992; Blinder
t al., 2008).

During the global financial crisis of 2007/08 and the Covid-19 pandemic, central banks like the Federal Reserve Bank (Fed) and
he Bank of England (BoE) actively cooperated with governments to fight these economic downturns. Such coordinated action did
ot interfere with the legal structure of the Fed or the BoE. In the euro area (EA), coordinated action also took place, but subject
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to a complicated legal framework and with member states exhibiting heterogeneous macroeconomic, financial and debt dynamics.
The question whether the European Central Bank (ECB) is legally allowed to intervene in this regard naturally arose in the media
and policy discussions.

Besides the aforementioned severe economic crises, ECB expertise and capacity have been challenged also by the European
overeign debt crisis. This provoked unconventional monetary policy responses (see Hartmann and Smets, 2018, for a review),
nd involved buying government debt securities in unprecedented amounts. Related programs have been criticized by a number of
oliticians, political commentators and journalists. And more importantly, they came under legal scrutiny. A key question among
thers was whether such programs constitute monetary or rather economic policy (a protected competence of EU member states),
r could even be classified as (prohibited) monetary financing. In other words, it was unclear whether the ECB potentially exceeded
ts mandate. Subsequent lawsuits about the legality of these unconventional monetary policy measures could, in the worst case,
everely limit the scope of the ECB’s discretionary options during crises and thus damage its credibility in the context of timely and
ffective policy making.

We take a closer look at three rulings handed down by the Court of Justice of the European Union (CJEU) at the request of
ighest national courts, and at the related decisions of these courts. We scrutinize the Pringle Case which concerned the legality
f establishing the European Stability Mechanism (ESM) which is a member states’ measure, and was brought up by the Supreme
ourt of Ireland; further, we assess the Gauweiler and the Weiss Case, both raised by the Bundesverfassungsgericht (German Federal
onstitutional Court, GFCC), and both concerning non-traditional ECB measures which allegedly were outside the ECB’s mandate.

Empirically we develop a model that exploits variation surrounding the announcements of these rulings to pin down the effects
hey had on a broad panel of financial indicators on a daily frequency. Our econometric approach is thus closely related to the
eteroskedasticity-based identification scheme proposed in Gürkaynak et al. (2020).2 The key econometric challenge in our case

is that the number of ruling days relative to the non-ruling days is very small and no exact timestamps of the announcements are
available. We propose to contrast ruling with non-event (rather than non-ruling) days and achieve identification by assuming that
the variances differ between these two sets of observations due to a factor stochastic volatility (SV) model. The validity of this
assumption hinges upon selecting adequate non-event days which we obtain as a subset of the non-ruling days using a mixture
model. This mixture model yields endogenously estimated clusters of observations over time that share a common variance. The
non-event set is defined to comprise of days in the minimum variance cluster, which we argue indicates a lack of noteworthy events.

To estimate the effects of ruling shocks we compute local projections within a unified econometric framework. Such shocks
arise from statements of a court about the previous conduct of ECB monetary policy, which in turn affects expectations about the
scope and magnitude of future possible policies by clarifying the respective legal boundaries. Shifts in expectations thus likely move
financial markets on announcement dates, and these are the major impacts we seek to identify. In addition, the rulings may affect
monetary policy uncertainty (MPU, see, e.g., Husted et al., 2020) by broadening or constraining the ECB’s leeway with implications
for risks to the euro (area), and thereby likely the heterogeneity of expectations of financial market participants about, e.g., future
interest rates.

Our dataset is comprised of a broad panel of daily EA-wide, country-level and international time series. Among several key
variables of interest, we control for cross-country movements in long-term yield spreads by including government bond yields
relative to German Bunds for several EA member states. These series are complemented by financial indicators such as measures of
systemic stress, short-term interest rates, corporate bond spreads, as well as stock markets, an exchange rate, and the price of gold.
To measure how rulings impact MPU, we include a news-based measure of MPU, proposed in Azqueta-Gavaldón et al. (2023), in
our set of observed variables.

The findings suggest that financial conditions across EA countries improve in response to an ‘‘expansionary’’ ruling shock. With
expansionary we mean that the respective court rejected allegations that the ECB acted outside its mandate. These effects are
heterogeneous across countries, with peripheral economies exhibiting much stronger reactions than core countries. Notably, 10-
year bond yields relative to German Bunds decrease for some member states, and specifically Greek government bond yield spreads
decline substantially. Stock markets display a somewhat similar, mixed reaction, with stock returns in Greece increasing appreciably
over the impulse response horizon. Moreover, the daily analysis shows that the euro appreciates relative to the US dollar and the
price of gold declines alongside the MPU. These dynamics point towards an improved economic outlook in response to expansionary
ruling shocks.

To understand whether these findings also carry over to monthly data and the aggregate EA-level, we estimate a VAR and
include the identified ruling shock as an instrument to back out structural impulse responses. These results confirm the findings for
daily data: financial conditions ease, stocks increase on average and spreads decline. Including price and output series also allows
us to analyze whether rulings impacted the real side of the economy. Indeed, the ruling shocks decrease MPU also on a monthly
frequency, and our findings are similar to the effects of negative (uncertainty-reducing) MPU shocks (see Husted et al., 2020; Bauer
et al., 2022); expansionary ruling shocks lead to higher prices and production.

The paper proceeds as follows. Section 2 provides the legal background and a summary of the legal cases which form our set
of events. Section 3 introduces the econometric framework used to estimate the effects of the rulings. Section 4 presents the main
empirical results of the paper. The final section concludes, while an Online Appendix contains further detailed legal considerations,
comprehensive information about the estimation procedure, and additional empirical results alongside robustness checks.

2 More generally, the feature of exploiting heteroskedasticity for shock identification relates our paper to a broad literature on using time-varying volatilities in
acroeconomic and financial data to pin down structural shocks statistically to enable economically meaningful interpretation (see, e.g., Sentana and Fiorentini,
2

001; Rigobon, 2003; Rigobon and Sack, 2004; Lewis, 2021; Brunnermeier et al., 2021; Bertsche and Braun, 2022).
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2. Fundamental legal dimensions

2.1. The European Central Bank and the law

The ECB’s independence is triple guaranteed by primary law, in the Treaty on the Functioning of the European Union (TFEU)
nd the Statute of the European System of Central Banks (ESCB) and of the ECB.3 Moreover, it is bolstered by flanking provisions,

among those the prohibition on monetary financing, and the appointment mechanism as well as the not renewable eight-years term
of office for members of the Executive Board. The underlying rationale is that delivering on the ECB’s primary objective, price
stability, would be made more difficult if not endangered by external, not the least political influence of any kind.

ECB operations are guaranteed by the Treaties and thus strongly protected under European Union (EU) law not only against undue
influence on ECB organs but also against encroachments by member states’ and other EU institutions’ activities. Any violation can
be brought before the CJEU. For ‘‘monetary policy for the Member States whose currency is the euro’’ is an exclusive competence
of the EU, with the ECB as the institution entrusted to take care of; ‘‘only the Union may legislate and adopt legally binding acts,
the Member States being able to do so themselves only if so empowered by the Union or for the implementation of Union acts’’.

This, however, does not exempt the ECB from the EU legal order. The ECB is subject to legal scrutiny by the CJEU. The latter
emphasized early on that independence ‘‘does not have the consequence of separating’’ the ECB from every rule of EU law. First and
before anything else, the ECB must act within the limits of the powers conferred on it, which is to ‘‘conduct the monetary policy of
the Union’’. Acting outside that mandate, or more generally, violating EU law, would render ECB measures voidable by the CJEU.

2.2. Legal controversies about delimiting monetary and economic policy

Two aspects became controversial during and in the aftermath of the global financial crisis: the member states’ respect for the
ECB’s powers; and, inversely, the ECB’s respect for its own limits which protect the member states’ economic (including fiscal)
policy powers which they did not transfer to but merely coordinate within the EU. The controversy led to several high-profile
judgments clarifying the limits between economic and monetary policy. The cases will be briefly sketched out below (for a more
etailed analysis, see Griller, 2021). All three of them had been filed with the CJEU by highest national courts as preliminary ruling
rocedures, putting critical questions concerning the legality of measures taken. Only the second and third judgment (Gauweiler
nd Weiss) directly concerned (unconventional) ECB measures, the first (Pringle) was on a measure taken by the member states.
owever, all three of them dealt with the scope of monetary policy, and we therefore regard them as legal events affecting the
CB.4 Table 1 provides a list and further details.5

The outcomes had been far from obvious. The CJEU’s judgments included a certain margin of discretion. Indeed, all these
judgments have been controversial before, during and in the aftermath of litigation, both at CJEU and national level. To put it
differently, ex ante, these lawsuits had the potential of ousting crisis intervention measures as illegal. As a result, these measures
would have had to be terminated. That would have caused a serious challenge to both the member states’ and the ECB’s efforts to
contain the respective crises and to counteract their adverse effects. Thus, stock market and interest rate reactions to these decisions,
or financial market dynamics in general, are pertinent when it comes to measuring the economic relevance of these legal decisions.
The reactions reflect possible expectations or suspicions of alternative outcomes. If the court decision as such comes as a surprise
to the markets, it is this unexpected event which may be considered as a shock that is provoking market reactions. In addition,
the court ruling may reduce/increase uncertainty about the conduct of monetary policy, and thus provoke economic and financial
effects.

Preliminary ruling procedures as established under EU law typically provide at least four, and sometimes even more, prominent
stages which are worthwhile examining. First, the decision of the national court to interrupt its proceedings and ask the CJEU for
an answer to a difficult question of interpretation or on the validity of secondary EU law. Second, the (non-binding) opinion of the
CJEU’s Advocate General whereby the latter proposes how the CJEU should decide. Third, the requested answer of the CJEU given
in its judgment which is binding under EU law. Fourth, the judgment or decision of the national court based on the answer given
by the CJEU.

3 The legal exposition in this paper features many perhaps rather uncommon abbreviations and acronyms. In addition, there are several references to legal
ocuments or treaties alongside direct quotations taken from them. To avoid disrupting the reading flow, we omit related sources in the main text. We provide
n overview and more detailed information, alongside legal references, in Online Appendix A.

4 The ECB’s Outright Monetary Transactions are conditional on a memorandum of understanding between a member state and the EMS, so the Pringle case
ad the potential to nullify the Outright Monetary Transactions, thus directly impacting the ECB’s toolkit.

5 We have verified that the dates of the rulings do not systematically coincide with other important news. In particular, we have cross-checked with the dates
f the following press releases: Eurostat releases of EA flash CPI, core CPI, produces prices, M3 money growth, trade balance, unemployment rate, business and
onsumer surveys, national accounts, industrial production, retail sales; Markit EA PMI indices; ECB monetary policy announcements, speeches by ECB Presidents;
ederal Reserve Bank monetary policy announcements (scheduled and unscheduled FOMC press releases); US initial jobless claims and non-farm payrolls. For
ost releases the overlap is on less than three dates, and most often on zero dates. We discuss potential issues arising from such overlaps, and how to address

hem econometrically, in Section 3.
3
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Table 1
Ruling dates and description.

Decision Publication Number Court Description

Case C-370 (Pringle), ECLI:EU:C:2012:756

2012-07-31 2012-07-31 [2012] IESC 47 SC, Ireland Request for preliminary ruling
2012-10-26 2012-10-26 C-317/12 CJEU, AG Opinion of the AG
2012-11-27 2012-11-27 C-317/12 CJEU Judgment

Case C-62/14 (Gauweiler), ECLI:EU:C:2015:400

2014-01-14 2014-02-07 2 BvR 2728/13 GFCC Request for preliminary ruling
2015-01-14 2015-01-14 C62/14 CJEU, AG Opinion of the AG
2015-06-16 2015-06-16 C62/14 CJEU Judgment
2016-06-21 2016-06-21 2 BvR 2728/13 GFCC Judgment

2 BvR 2729/13
2 BvR 2730/13
2 BvR 2731/13
2 BvE 13/13

Case C-493/17 (Weiss), ECLI:EU:C:2018:1000

2017-07-18 2017-08-15 2 BvR 859/15 GFCC Request for preliminary ruling
2 BvR 1651/15
2 BvR 2006/15
2 BvR 980/16

2018-10-04 2018-10-04 C-493/17 CJEU, AG Opinion of the AG
2018-12-11 2018-12-11 C-493/17 CJEU Judgment
2020-05-05 2020-05-05 2 BvR 859/15 GFCC Judgment

2 BvR 1651/15
2 BvR 2006/15
2 BvR 980/16

Notes: Abbreviations are Advocate General (AG), Court of Justice of the European Union (CJEU), European Commission (EC),
German Federal Constitutional Court (GFCC), Supreme Court (SC). In our empirical work, we consider publication dates in case
they differ from the decision dates for the timing of the shocks. Publication dates are those of relevance, since this is when the
public is informed about the respective decision and judges are prohibited by law from disclosing their rulings prematurely.

.3. High-profile judgments

We provide a brief summary of the three high-profile judgments that lie at the heart of this paper below. This is to avoid excessive
egal jargon, but still give an informative and accurate description of what has been at stake in the respective cases. A more thorough
egal discussion is provided in Online Appendix A.
The Pringle Case. The ESM treaty came under scrutiny, and was challenged before the Supreme Court of Ireland. The Irish

hallenge alleged that ratifying this treaty would violate provisions of key other EU treaties related to the division of competences
mong member states and EU institutions. The CJEU rejected related claims. The key finding of the court relevant for this paper is
hat it clearly stated what it considers as monetary policy. Specifically, monetary policy was defined by its objectives (i.e., mainly
rice stability), rather than based on the actual instruments and implementation used to achieve these objectives. In a wide sense,
he CJEU thus commented on the ECB’s mandate from a legal perspective, and in a narrow sense, ensured the continuation of the
SM despite concerns about its potential impact on the European Monetary Union (EMU) in general, and the ECB in particular.
The Gauweiler Case. This judgment concerned Outright Monetary Transactions (OMT) by the ECB, that is, to conduct purchases

in secondary sovereign bond markets. The program announced in the context of Mario Draghi’s ‘‘Whatever it takes’’ speech aimed
at ensuring the transmission of monetary policy and the integrity of the euro. It never became operative, but was nonetheless
challenged before the GFCC — which questioned the program’s compatibility with the ECB’s mandate. The CJEU subsequently
ruled in favor of the ECB, deeming OMT legal. It emphasized that maintaining the singleness of monetary policy and an appropriate
transmission would support the primary objective of price stability, confirming its assessment about what constitutes monetary
policy from the Pringle case. Thus, purchasing government bonds on the secondary market might be economic policy if done by the
ESM, but monetary policy if done by the ECB. The GFCC accepted the CJEU’s verdict, leading to the dismissal of the constitutional
complaints against the OMT program. A different outcome could have invalidated and prohibited the program.

The Weiss Case. This preliminary ruling procedure initiated by the GFCC involved the ‘‘Public Sector Purchase Programme’’
(PSPP), a significant part of the ECB’s quantitative easing measures. The CJEU again upheld the program, stating that the ECB had
not exceeded its mandate, with similar arguments delineating economic and monetary policy than before. However, different to the
Gauweiler case, the GFCC refused to accept the CJEU’s ruling and declared both the ECB’s policies and the CJEU’s judgment as ultra
vires acts, depriving them of binding force in Germany. The GFCC held that the German government had violated constitutional rights
by failing to challenge the ECB’s PSPP announcement. Consequently, the Bundesbank was temporarily prohibited from participating
in the PSPP. Despite subsequent efforts to seek execution of the decision, the GFCC deemed such applications inadmissible. Among
other things, the GFCC stated that the ECB Governing Council’s assessment of the proportionality of the PSPP had been sufficient,
thereby paving the way for the full implementation of the program.
4
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This brief discussion shows that courts have the potential to limit the possibilities and flexibility of the ECB to fight adverse
conomic or other events. Next, we develop an econometric model with the goal of measuring the effects associated with these
ulings on a large panel of mostly financial indicators for selected EA countries.

. Modeling and measuring ruling shocks

Our econometric framework assumes that rulings have an immediate effect on markets at high frequencies (in our case, daily),
elative to days without significant economic, political or other relevant events (the non-event days). These movements are used
o identify the causal effect of legal challenges on financial markets. We face two key issues. First, and most importantly, the
umber of rulings is relatively small and actual judgments more often than not support the ECB’s monetary policy action. Second,
ur assumption of a difference in variances requires knowledge of the non-event days. Both issues motivate a new econometric
pproach that allows us to back out the effects of legal challenges to the conduct of ECB monetary policy and to control for the fact
hat agents may adjust their expectations by learning from previous rulings.

The approach builds on and extends the model developed in Gürkaynak et al. (2020). Our framework can be used in
ituations when no exact timestamps of the events are available (different to, e.g., high-frequency identification of monetary policy
nnouncements). Let 𝒚𝑡 = (𝑦1𝑡,… , 𝑦𝑀𝑡)′ denote a panel of 𝑀 variables observed over a sampling period 𝑡 = 1,… , 𝑇 . For simplicity,

we assume that 𝒚𝑡 has an unconditional mean equal to zero. We partition the sampling period into three sets: the (1) ruling days,
i.e., those days/events on which rulings are made public, in the set AR = {𝑡1, 𝑡2,… , 𝑡r} which is formed based on the r = 11 dates listed
in Table 1; the (2) non-ruling days in ANR, i.e., the complementary set of AR which collects 𝑡 ∉ AR such that AR ∪ ANR = {1,… , 𝑇 };
and the so-called (3) non-event set ANE, with ANE ⊂ ANR. The non-event set is comprised of days characterized by a lack of important
events that move the endogenous variables 𝒚𝑡. We discuss specifics about how this set is formed in Section 3.2. Here, it suffices to
note that it will feature a cluster of observations with minimal variance.

Let 𝑑𝑡 denote a binary indicator which is 1 if 𝑡 ∈ AR and 0 otherwise. We discuss the more general case of 𝑡 ∈ ANR below in the
context of identifying the set 𝑡 ∈ ANE. We assume that 𝒚𝑡 follows a partially heteroskedastic factor model:

𝒚𝑡 = 𝑑𝑡 ⋅ 𝜷𝑓𝑡 +𝜦𝒒𝑡 + 𝑩𝒙𝑡 + 𝝐𝑡, for 𝑡 ∈ AR ∪ ANE. (1)

Eq. (1) consists of several key components.6 The arguably most important parameters are those collected in 𝜷 = (𝛽1,… , 𝛽𝑀 )′,
which denotes an 𝑀×1-vector of loadings (with time variation governed by 𝑑𝑡 so that 𝜷𝑡 = 𝑑𝑡⋅𝜷) associated with a static, conditionally
independent, heteroskedastic ruling factor. The time-varying factor loadings imply that the ruling factor only enters the model on
ruling dates:

𝑓𝑡𝑖 |ℎ𝑡𝑖 ∼ 
(

0, exp(ℎ𝑡𝑖 )
)

⇔ 𝑓𝑡𝑖 = exp(ℎ𝑡𝑖∕2)𝑒𝑡𝑖 , 𝑒𝑡𝑖 ∼  (0, 1).

The loadings capture the impact of the ruling shocks on the endogenous variables. The logarithm of the SVs evolve according to an
AR(1) process:

ℎ𝑡𝑖 = 𝜙ℎℎ𝑡𝑖−1 + 𝜎ℎ𝑢𝑡𝑖 , 𝑢𝑡𝑖 ∼  (0, 1), for 𝑖 = 1,… , r, (2)

where 𝜙ℎ denotes a persistence parameter and 𝜎2ℎ is the variance of the log-volatility. The unconditional mean of the ℎ𝑡𝑖 ’s is
normalized to zero to pin down the scale of the factor.

Notice that this potentially persistent process introduces sequential dependence among the otherwise independently modeled
rulings, and captures uncertainty specific to each ruling. And since 𝑓𝑡𝑖 only exists on ruling dates, the volatility process ℎ𝑡𝑖 can
also be viewed as a learning rate about corresponding effects. In particular, 𝜙ℎ = 0 would imply that there is nothing to be learnt
for financial market participants on a ruling-by-ruling basis, whereas 𝜙ℎ ≈ 1 suggests that previously published legal decisions
affect expectations and uncertainties surrounding decisions. The volatility of the log-volatility process, 𝜎2ℎ, regulates the amount of
heterogeneity between distinct rulings.

To also provide a contemporaneous link between the observed variables and the latent volatility of the ruling factor (and vice
versa), we assume a joint distribution for (𝑒𝑡𝑖 , 𝑢𝑡𝑖 )

′. This corresponds to a variant of factor SV with leverage (see, e.g., Li and Scharth,
2022, for a recent discussion):

(

𝑒𝑡𝑖
𝑢𝑡𝑖

)

∼  (𝟎,𝜮𝜌), 𝜮𝜌 =
(

1 𝜌
𝜌 1

)

,

such that 𝜌 measures the correlation between shocks to the ruling factor and its volatility, i.e., it connects first and potential second
moment aspects of ruling shocks.

To capture cross-sectional correlation across the elements in 𝒚𝑡, we include factors that are always-active (i.e., that are included
for all 𝑡), or ‘‘ever-present’’ in the wording of Gürkaynak et al. (2020). These heteroskedastic factors arise from 𝒒𝑡 ∼  (𝟎,𝑺 𝑡),
feature an 𝑀 × 𝑄 matrix of factor loadings 𝜦 and a diagonal covariance matrix 𝑺 𝑡 = diag(exp(𝑠1𝑡),… , exp(𝑠𝑄𝑡)), whose elements
follow independent AR(1) processes with zero unconditional mean. The presence of 𝒒𝑡 and the assumptions about 𝑺 𝑡 imply that

6 Eq. (1) resembles the main specification of Gürkaynak et al. (2020, see their Eq. (7)), albeit without an observed measure of surprises on ruling/announcement
ays, and several econometric extensions, chief among them the stochastic volatility components. It is also related to the principal components approach described
5

n Rigobon and Sack (2008).
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the elements in 𝒚𝑡 exhibit time-varying correlation patterns irrespective of the rulings. It is worth stressing that we do not attach
ny structural meaning to the always-active factors. To do so, additional restrictions (such as sign restrictions, see Korobilis, 2022)
ould be necessary.

Furthermore, 𝒙𝑡 is a 𝐾 × 1 vector of controls with an 𝑀 × 𝐾 matrix of regression coefficients 𝑩. These control variables could
nclude an intercept, observed factors, or other high-frequency shocks (e.g., monetary policy surprises), and thus allow for situations
here additional events on a ruling day might have had an impact on 𝒚𝑡. Finally, we let 𝝐𝑡 ∼  (𝟎,𝜮) denote a set of Gaussian

measurement errors with diagonal covariance matrix 𝜮 = diag(𝜎21 ,… , 𝜎2𝑀 ).

3.1. Implications of the model features

The assumptions laid out in the previous sub-section impose specific mostly covariance-related structures on the parameter space.
The key implication of Eq. (1) is that on ruling dates (i.e., for 𝑡 ∈ AR), the covariance matrix of 𝒚𝑡 is:

Var(𝒚𝑡) = exp(ℎ𝑡)𝜷𝜷′

⏟⏞⏞⏞⏟⏞⏞⏞⏟
RF

+𝜦𝑺 𝑡𝜦′

⏟⏟⏟
AAF

+ 𝜮
⏟⏟⏟

ID

, (3)

whereas on non-event dates (i.e., for 𝑡 ∈ ANE), it is simply Var(𝒚𝑡) = 𝜦𝑺 𝑡𝜦′+𝜮. The abbreviations refer to the origin of the variance
component: the ruling factor (RF), the always-active factors (AAF) or idiosyncratic noise (ID).

Hence, focusing on a single variable, if 𝛽𝑖 ≠ 0, our model states that the variance of the 𝑖th element of 𝒚𝑡 on a ruling day is
Var(𝑦𝑖𝑡) = exp(ℎ𝑡)𝛽2𝑖 +𝜦𝑖∙𝑺 𝑡𝜦′

𝑖∙+𝜎2𝑖 with 𝜦𝑖∙ denoting the 𝑖th row of 𝜦. This implies that the variance on ruling days typically exceeds
the variance on non-event days due to the rulings affecting the endogenous variables. Another implication is that the covariance
structure of 𝒚𝑡 may adjust on ruling days due to the addition of the term exp(ℎ𝑡)𝛽𝑖𝛽𝑗 . Our model implies that rulings translate into
shifts in volatility on these days vis-á-vis non-event dates but also in directional movements in 𝒚𝑡. The former claim can be easily
analyzed by focusing on the commonalities due to the ruling factor. If movements in 𝒚𝑡 are dominated by legal rulings on a specific
ruling date, the share of variable-specific variance explained by the ruling factor becomes large (and approaches unity):

exp(ℎ𝑡)𝛽2𝑖
exp(ℎ𝑡)𝛽2𝑖 +𝜦𝑖∙𝑺 𝑡𝜦′

𝑖∙ + 𝜎2𝑖
→ 1, (4)

with the variance components to be understood according to Eq. (3).
This variance decomposition can be used to demonstrate how our approach operates when there is another significant economic

event on a particular ruling day. As long as we have an adequate number of ruling days without any other significant overlaps
(as is the case in this paper), the economic interpretation of the ruling factor remains, and the identification strategy is intact.
However, if many or all ruling days systematically coincide with distinct events or announcements, the ruling factor may turn out
to be compromised. Our approach could still accurately estimate the ruling factor, since we include additional factors that are active
when a ruling day occurs — and such a situation would likely result in a decrease of the commonalities explained by the ruling factor
due to an increase of the term 𝜦𝑖∙𝑺 𝑡𝜦′

𝑖∙. In essence, the always-active factors provide flexibility to account for (non-ruling related)
multi-dimensional shocks. The ruling shocks themselves, however, are pinned down by the binary indicator 𝑑𝑡, and will typically
eflect the relatively highest commonality on those specific days. This process is akin to narrative identification in structural VARs,
hich utilizes past historical events to pinpoint a specific shock of interest (see, e.g., Mertens and Ravn, 2014; Ludvigson et al.,
021).

Estimation is carried out using Bayesian techniques. We employ a Gibbs sampler to simulate from the joint posterior of the latent
uantities and the parameters of the model. This algorithm, however, relies on knowing the non-event set ANE. The next sub-section
escribes how this set is formed within a unified econometric framework.

.2. Identifying non-event windows

One important assumption underlying our modeling framework is that we need to assume the variance of 𝒚𝑡 to differ between
ruling and other days. This is a rather strong assumption. Several important regular events (such as press conferences after governing
council meetings, or data releases by statistical agencies) or non-regular events (such as Mario Draghi’s ‘‘Whatever it takes’’ speech)
have pronounced effects on financial variables. Having such observations in the non-event/non-ruling set would certainly lead to a
situation where the assumption of a higher variance on ruling dates is difficult to maintain. This is the reason why we meticulously
avoided using non-ruling sets but instead differentiated between the ruling and non-event set. Moreover, if the number of event
days is small to moderate (which is the case for court rulings), simply discriminating between ruling and non-ruling dates masks
differences in variances. This makes identifying the factor (and/or the loadings) difficult and renders inference imprecise.

In the related literature it is common to avoid corrupting event windows of interest with other events by specifying tight windows
surrounding announcements.7 In what follows we propose a different route which does not rely on using intra-day data and/or

7 See, for instance, Kuttner (2001), Bernanke and Kuttner (2005), Gürkaynak et al. (2005), Gertler and Karadi (2015) or Jarociński and Karadi (2020), for
6

rominent examples.
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precise timings of the rulings. Recall that ANR denotes the set which includes all days except the ones which feature the publication
of a ruling decision (i.e., for all 𝑡 ∉ AR), and define 𝝁𝑡 = 𝜦𝒒𝑡 + 𝑩𝒙𝑡. We assume that 𝒚𝑡 for 𝑡 ∈ ANR evolves according to:

𝒚𝑡 ∼
𝐽
∑

𝑗=1
𝑤𝑗 (𝝁𝑡, 𝜗

2
𝑗 𝜴) for 𝑡 ∈ ANR, (5)

ith 𝑤𝑗 denoting a weight with 𝑤𝑗 ≥ 0 and ∑𝐽
𝑗=1 𝑤𝑗 = 1. The scalar 𝜗2𝑗 denotes a component-specific variance with 𝜗1 < ⋯ < 𝜗𝐽

nd 𝜴 = diag(𝜔2
1,… , 𝜔2

𝑀 ) is a known diagonal matrix which serves to control for differences in the scaling of 𝒚𝑡. This implies that
= 𝜗21𝜴 in terms of Eq. (1), featuring solely the observations in the minimum variance regime, i.e., the set ANE.8 In what follows, the

iagonal elements of 𝜴 are set equal to the empirical variances of the different columns in the dependent variables 𝒀 = (𝒚1,… , 𝒚𝑇 )′.
It is noteworthy that 𝜗𝑗 serves as a common scalar factor which drives the variances on non-ruling dates. To see this more clearly,

q. (5) can be equivalently stated in terms of auxiliary variables 𝛿𝑡 which select the mixture component:

𝒚𝑡|𝛿𝑡 = 𝑗 ∼  (𝝁𝑡, 𝜗
2
𝑗 𝜴), (6)

hich implies that if 𝛿𝑡 = 𝑗, the idiosyncratic variances of 𝒚𝑡 are proportional to 𝜗2𝑗 . Under the ordering restriction that the variances
re increasing, the set ANE = {𝑡 ∶ 𝛿𝑡 = 1} collects all days where the idiosyncratic variances of Eq. (6) are minimal. Our key
ssumption is that on days in the non-event set, no substantial new information is driving movements in the variables collected in
𝑡. The full time series of this idiosyncratic scale factor is obtained by assigning the respective component-variance 𝑡-by-𝑡, that is,
2
𝑡 =

∑𝐽
𝑗=1 I(𝛿𝑡 = 𝑗)𝜗2𝑗 .

This procedure relies on an appropriate specification of 𝐽 . Too small values of 𝐽 could lead to regimes contaminated with
ther/non-ruling events (and thus feature a too high variance) whereas too large values of 𝐽 could translate into regimes with too
ew observations in the non-event set. In our case, we use a Bayesian approach in the spirit of Malsiner-Walli et al. (2016) and
stimate 𝐽 by setting it to a large value and then use shrinkage to empty out irrelevant clusters.

For the remaining parameters of the model we choose adequate weakly informative priors. Our priors are generally chosen to
ntroduce little information on the implied reactions of 𝒚𝑡 to ruling shocks. In particular, we account for different scalings of the
ariables, and specifically use symmetric priors across all regions of the parameter space. Online Appendix B provides comprehensive
etails on specifics, the corresponding posterior distributions and the Markov chain Monte Carlo sampling algorithm. Empirical
esults showcasing the effects of choices about key tuning and prior (hyper-)parameters, alongside several additional robustness
hecks, are provided in Online Appendix C.

.3. Local projections to compute dynamic responses

So far our model was presented in its static form. But our aim is also to comment on dynamics in response to the rulings. To
his end, we specify the general model in Eq. (1) as a local projection for horizons 𝓁 = 0, 1, 2,… ,ℒ . This enables us to interpret the
uling factor loadings as impulse responses at the desired horizon by relying on the idea that ruling shocks in time 𝑡 trigger a larger
ime 𝑡 + 𝓁 variance of 𝒚𝑡+𝓁 (with a variance shift governed by the loadings in 𝜷).

Note that our dataset is comprised mostly of financial variables. We thus assume that their dynamic evolution is described well
ith a random walk (see, e.g., Swanson, 2021), and consequently consider the dependent variables 𝛥𝓁𝒚𝑡 = 𝒚𝑡+𝓁−𝒚𝑡−1 in differences9:

𝛥𝓁𝒚𝑡 = 𝑑𝑡 ⋅ 𝜷𝑓𝑡 + 𝝁𝑡 + 𝜺𝑡, 𝜺𝑡 ∼
𝐽
∑

𝑗=1
𝑤𝑗 (𝟎, 𝜗2𝑗 𝜴). (7)

Notice that the timing of the ruling shocks is fixed via the binary indicator 𝑑𝑡. We avoid explicit labels here for readability, but note
that all parameters are thus specific to the horizon, e.g., we have a sequence of 𝜷(𝓁)’s or 𝑓 (𝓁)

𝑡 ’s. We consider a horizon of up to ℒ = 60
(corresponding to three months of business day weeks). This structure shares similarities with the local projection framework for
difference-in-difference event studies proposed in Dube et al. (2023).

To provide further intuition about Eq. (7), consider the following trivial local projection: 𝛥𝓁𝒚𝑡 = 𝑑𝑡𝜷 + �̃�𝑡 + 𝜺𝑡, which arises from
normalizing 𝑓𝑡 = 1 and denoting some variant of fixed effects by �̃�𝑡. This represents a rather crude way of estimating of the average
effect of a ruling on the dependent variables. It neglects the fact that rulings may be expansionary or contractionary, and that some
of them may be more influential than others. In fact, one interpretation of 𝑓𝑡 in our proposed framework is that it captures both
the respective size and sign (from ruling date to ruling date) of the shock. Specifically, the impulse responses are derived as:

𝜕𝒚𝑡+𝓁
𝜕𝑓 (𝓁)

𝑡

= E
(

𝒚𝑡+𝓁| 𝑓
(𝓁)
𝑡 = 𝑑𝑡 = 1, ∙

)

− E
(

𝒚𝑡+𝓁| 𝑓
(𝓁)
𝑡 = 𝑑𝑡 = 0, ∙

)

= 𝜷(𝓁).

In other words, our heteroskedasticity-based approach identifies 𝜷(𝓁) up to its sign, which in turn implies that we pin down
the impulse response functions to a ruling shock. Specifying the model directly as a local projection has the advantage of taking all

8 The ordering restriction on the variances solely refers to the labeling of the regimes, and is a technical restriction that does not affect posterior
istributions (see Frühwirth-Schnatter, 2006, for details).

9 The scaling matrix 𝜴 thus reflects the unconditional variance of 𝛥𝓁𝒚𝑡, which is in fact the conditional variance of 𝒚𝑡+𝓁 with respect to its first lag. Our
7

results are robust to alternative choices for 𝜴.
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sources of uncertainty into account within a unified econometric framework. By contrast, a two-stage approach, estimating the factor
first and using, e.g., its posterior median to compute dynamic responses with local projections, may yield incorrect inference and
too narrow credible sets for parameter estimates. Alternatively, one could stack 𝛥𝓁𝒚𝑡 for all 𝓁 and estimate a single factor. However,
this choice would introduce strong restrictions (and comes with substantial computational complexity), since it effectively implies
that a single factor explains movements in the conditional variance for all impulse response horizons. Moreover, it would require
restrictive assumptions about the mixture model to pin down the non-event set.

In our baseline specification, we set 𝐽 = 30 and consider 𝑄 = 2 always-active factors. Empirical results for restricted versions of
the model and further robustness with respect to key tuning parameters are provided in Online Appendix C.

4. The dynamic effects of ruling shocks

In this section we present our empirical findings. The first sub-section discusses the dataset. Sections 4.2 and 4.3 present results
originating from key model features. Section 4.4 displays and discusses the dynamic responses to ruling shocks and Section 4.5 uses
the factor as an instrument in a monthly vector autoregression (VAR) to comment on longer-run economic dynamics.

4.1. Data overview

To understand the impact of ruling shocks, we study a set of EA, country-level and international financial variables observed
at a daily frequency. Our sample covers the period from March 2012 to March 2021. Among other variables we consider in our
discussion of dynamic responses to ruling shocks is the Composite Indicator of Systemic Stress (CISS) in the financial system (see
Hollo et al., 2012). It is a summary measure aggregating indicators of financial stress in the banking sector, money, equity, bond and
foreign exchange markets. To measure sentiments in sovereign debt markets we include the yields on 10-year government bonds
of EA member states as spreads relative to Germany. The risk-free yield curve, based on the overnight index swap (OIS) rates at
maturities from 1 month to 2 years reflects the market expectations regarding ECB policies. European stock market developments
are represented by the EuroStoxx 50 index accompanied by headline country-indices. Corporate bond market developments are
reflected by the Option-Adjusted Spreads (OAS) of high-yield, BBB and AA corporate bonds over the sovereign bonds of the same
maturity, constructed by ICE BofAML. The information set further includes gold prices and the USD/EUR exchange rate. Since we
are interested in how ruling shocks affect monetary policy uncertainty (MPU), we also include a corresponding measure. This daily
news-based MPU index in the spirit of Baker et al. (2016) is taken from Azqueta-Gavaldón et al. (2023), and reflects MPU for the
four largest euro area economies.

In terms of additional right-hand side variables, we always include an intercept term in 𝒙𝑡. Moreover, we add several high-
requency controls that have been used to identify exogenous shocks in other studies. In particular, we add oil shocks and three
istinct monetary policy shocks to control for any movements induced by these events. A list of variables and further information
re provided in Online Appendix D. Series and country-coverage is governed by data availability on a daily frequency.

.2. Ruling dates from an econometric perspective

Our model yields a posterior distribution over the factors 𝑓𝑡 for different values of 𝓁. These can be interpreted as the magnitudes
nd signs of an unexpected shock induced by legal events which are dated with the binary indicator 𝑑𝑡. Since the factor is not
dentified econometrically up to the sign, economic interpretation needs to be carried out in light of the estimated factor loadings
n 𝜷. This is what we do in Section 4.4. In this section, we focus on the quantitative properties of the factor.

Fig. 1 shows the posterior distribution of the contemporaneous ruling factor 𝑓 (0)
𝑡 for all ruling dates (upper panel), and the

osterior of the associated volatility exp(ℎ𝑡) in the middle panel. Moreover, the figure also provides evidence on how much of the
ariation in all time series and in the different CISS series is explained by the different latent components of the model. These shares
epresent averages across the indicated sets of time series based on the variance decomposition described in Eq. (3).

The top panel of the figure reveals that the estimated factor substantially varies on the first and last ruling event. In between,
e observe some variation but the magnitudes (in terms of posterior medians) are substantially smaller. In the middle panel, we

ind that volatility on ruling days generally fluctuates around the unconditional mean, and only the first and last events lead to
omewhat larger increases in volatility. Notably, the consecutive rulings between the first and the last exhibit slightly lower than
verage variances, rather consistently. This suggests that financial markets may have learned that rulings predominantly favor the
CB’s monetary policy actions. The lack of statistically significant differences from the unconditional mean on a ruling-by-ruling
asis, however, points towards the notion that a homoskedastic ruling factor would likely be sufficient — we show in robustness
hecks collected in Online Appendix C that this is indeed the case.

The bottom panel shows the variance decomposition across ruling days. If we focus on all series in the panel we note that
he amount of variation explained is considerable, hovering at about 25 percent for most dates. In some cases (such as during the
eriod 2016 to 2018) we observe a modest decline in the explanatory power of the ruling factor. Notice, however, that these are
verages across all series in our panel. When we focus on the CISS, as a particular variable where we would expect rulings to trigger
ubstantial variation, we find that the ruling shock explains about 75 percent of the overall variation on average. We will revisit
his aggregate assessment of the commonalities on a more granular and variable-by-variable basis alongside further details in the
ext sub-section.
8
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Fig. 1. Estimates of the ruling factor 𝑓𝑡 and factor volatility exp(ℎ𝑡) at ruling dates, 𝓁 = 0. The indicated moments of the posteriors are the posterior median,
he 68 and 90 percent posterior credible set. Ruling factor (RF), always-active factors (AAF), idiosyncratic noise (ID).

Fig. 2. State-equation parameters for the log-volatility process of the ruling factor, 𝓁 = 0. The shaded area marks the posterior distribution, the dashed line
indicates the respective prior. The thick black vertical line is the posterior median, the numbers in parentheses are the 16/84 posterior percentiles.

Assessing the parameter estimates of the log-volatility process of the ruling factors allows us to comment on the learning process
of financial market participants. The prior (dashed lines) and posterior (gray shaded areas) of 𝜙ℎ and 𝜎2ℎ are depicted in Fig. 2. Before
iscussing the results, we note that the weakly informative priors on 𝜙ℎ and 𝜎2ℎ are centered on a homoskedastic specification without
everage and unit variance. When we consider the figure we find that the likelihood is only modestly informative about the specific
alues of 𝜙ℎ, 𝜎2ℎ and 𝜌, which is to be expected considering that these parameters are inferred from a latent variance process using
= 11 ruling observations.

The posterior of the parameter 𝜙ℎ indicates that the volatility estimates display almost no persistence. This provides empirical
vidence in favor of the rulings being more or less independent over time. The posterior of the variance of the factor volatility
lightly differs from the corresponding prior. This points towards at least some variation in volatilities across the different rulings
nd can be rationalized by noting that our set of event dates comprises the distinct stages of preliminary ruling procedures. Turning
o the leverage parameter 𝜌, we find that the median is slightly shifted towards positive values, but posterior uncertainty is pervasive,

rendering the parameter statistically insignificant.
9
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Fig. 3. Ruling factor, variance clusters and the non-event set alongside ruling dates for 𝓁 = 0. The dark gray line is the period-by-period component variance,
the black line is a five-day moving average of these variances. The gray shaded area indicates the posterior median of a specific period being featured in the
minimal-variance regime (and thus, the non-event set). The red vertical lines are the ruling dates from Table 1, the light blue vertical lines are other known
events that moved financial markets. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

4.3. Characterizing heteroskedastic features across event sets

Next we consider the estimated variance clusters as well as the non-event set. These are contrasted with the ruling dates and
shown in Fig. 3 for 𝓁 = 0. The gray shaded areas in the figure refer to the probability that a specific period is included in the
non-event set. The red lines refer to the different ruling dates while the light blue lines mark important events that may have
moved financial markets. For reference, the top panel shows the posterior median of the ruling factor over time. The middle panel
shows the full range of the estimated error volatilities 𝜃2𝑡 over time (dark gray lines) alongside a five-day moving average (black
line), whereas the lower panel restricts the range of the graph. For further results using a different number of mixture components,
see Online Appendix C.

From this figure, it is clearly visible that contrasting ruling dates with non-ruling dates is insufficient. In this case, other
important events and volatility spikes mask potential effects and may lead to imprecise inference on the effect of the ruling dates.
Volatility spikes in several instances coincide with important events, and, if these were to dominate the estimates of the idiosyncratic
volatilities, the explanatory power of the ruling factor would be greatly diminished (implying that there is little evidence for a
shift in the conditional variance when comparing ruling with non-ruling days). Considering the periods where the mixture labels
observations as non-event days reveals that this set is mostly comprised of observations from 2017 to 2019 and the first month
of 2020. Several shorter periods with sequences of gray shaded bars appear before, but these relate to groups of days in various
months without such a clear pattern than in the post-2017 period. When contrasted with recessions dated by the Euro Area Business
Cycle Network (EABCN, eabcn.org) and general measures of volatility/uncertainty (see, e.g., policyuncertainty.com) for the EA, the
regimes seem both economically and historically reasonable.

The combined variance estimates on the ruling days are higher than in the minimum variance regime, implying that the key
identifying assumption of an increase in the conditional variance is fulfilled. We can drill deeper into this aspect by considering the
commonalities due to the ruling factor of the different elements in 𝒚𝑡. Recall that if our approach is successful, the commonalities
stated in Eq. (4) should be sizable (i.e., close to one). By contrast, if we do not systematically control for other events on non-ruling
days, the estimates of 𝜎2𝑖 plus the variance from the always-active factors will dominate 𝛽𝑖. We investigate this in Fig. 4. The figure
depicts the share of variance explained through the ruling factor on ruling dates variable-by-variable, computed for each forecast
horizon. White cells indicate values close to zero whereas red cells mark values approaching unity.

The figure reveals a great deal of white and blue colored cells (indicating commonalities induced by the rulings at or below 50
percent). At a very general level, there are differences in the amount of variation explained through the ruling factor for horizons up
to 30 days (such as for the CISS indices, gold and the MPU). In this case, commonalities are large and always above 50 percent (and
sometimes very close to 100 percent). For the CISS, these shares decline substantially for longer-horizon responses, suggesting that
10
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Fig. 4. Share of the variance which is explained by the ruling factor (average across event dates) per variable, as a percentage of the unconditional variance.

rulings seem to explain a substantial portion of variation in financial conditions in the short run and this effect dies out afterwards.
The same is true for MPU where the ruling factor exhibits rather short-lived explanatory power, which is consistent with interpreting
the ruling shocks partly as one of the multi-dimensional aspects that may cause variation in uncertainty around ECB monetary policy
actions.

For some other variables (such as selected spreads or the OIS curve) we find the opposite pattern; commonalities start out at
rather low levels and then approach 100 percent after around two weeks. This pattern is particularly pronounced for the spread
between Greek and German government bond yields. The only variable which, across horizons, is almost entirely driven by the
ruling factor on ruling days is the USD/EUR exchange rate. Finally, it is worth emphasizing that our mixture model is important
for finding appropriate counterfactuals with a low variance and this leads to higher commonalities. In Online Appendix C we show
that the explained share of variance due to rulings is substantially lower when disregarding distinct variance clusters for adequate
comparisons between the ruling and non-event days.

In sum, for most variables considered, rulings play a role at least during certain impulse response horizons. The fact that in
most cases explained variance shares are sizable, and appreciably above 30 percent, suggests that our identifying assumption of a
transitory shift in variances when moving from non-event to ruling days is a reasonable one.

4.4. Impulse response functions from local projections

In this section we discuss the impulse responses to an expansionary ruling shock. With expansionary we mean a situation in
which the courts rejected the challenges to the ECB’s conduct.10 We normalize the shock such that an expansionary ruling surprise
decreases the average cross-country CISS by one standard deviation after 10 days.11 Additional empirical results for other model
parameters are collected in Online Appendix C.

10 This definition of an expansionary ruling reflects the notion that the probability of further easing measures increased in light of the macroeconomic
and financial circumstances during our sampling period (with the ECB clearly communicating – prior, during and after legal challenges – its intention to
pursue an extremely accommodative monetary policy stance). Further, it is due to the ECB having a variety of discretionary policy options available thereby
shifting expectations of market participants. By contrast, a contractionary ruling could at worst threaten the euro and imply the fragmentation of the euro area,
dramatically increasing monetary policy uncertainty.

11 The majority of rulings in our sample (as opposed to intermediate legal procedures) is in favor of policies enacted by the ECB, and thus, ‘‘expansionary’’
in nature. This is why we choose, for ease of interpretation, to normalize the shock producing our impulse response functions to be expansionary. It is worth
noting that responses in our model framework are symmetric with respect to the sign and size of the shock.
11
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Fig. 5. Impulse responses for CISS measures across EA economies, and monetary policy uncertainty (MPU). The solid black line shows the posterior median
longside the 68 and 90 percent posterior credible sets in blue. (For interpretation of the references to color in this figure legend, the reader is referred to the
eb version of this article.)

Fig. 5 presents the responses to an expansionary ruling shock of financial conditions across EA member states, and the MPU
ndex. Our economic intuition suggests that an expansionary ruling shock should decrease financial stress. This is caused by a
ower likelihood of the ECB being forced to terminate its unconventional monetary policy programs that, among other goals, aim
o improve stability in EA financial markets. Hence, we expect improvements in financial conditions. In addition, and relatedly, we
xpect MPU to decline since an expansionary ruling will likely contribute to the ECB being able to credibly follow its communicated
olicy path in the context of the announced unconventional policy measures, which were at stake at the courts.

Consistent with our normalization assumption and this prior reasoning, Fig. 5 reports that financial stress as measured by the
ISS decreases over the first 30 days across all countries. When we focus on the shapes and magnitudes of the responses we observe
any similarities across country-level CISS measures: immediate effects appear to be modest and after a few days, the CISS starts

o decline, peaking at around −0.1 points 10 to 20 days after a ruling shock before increasing gradually. After around a month, the
ffects turn statistically insignificant for most countries. This brief discussion suggests the rulings to exhibit a broad-based effect on
omestic financial markets and associated financial stability. We discuss the effects of ruling shocks on the real economy in the next
ub-section in more detail, but note that an easing of financial stress relates to reduced macroeconomic downside-risk (see, e.g.,
igueres and Jarociński, 2020). The shape of the MPU response is reminiscent of the CISS reactions, although it features somewhat
ore high-frequency movements. This, however, is consistent with the fact that uncertainty typically can be characterized by a low
egree of persistence; and we find that uncertainty around ECB monetary policy actions declines after an expansionary ruling shock.

Next, we turn to the spread reactions of 10-year-government bonds relative to German treasuries in Fig. 6. We conjecture
hat expansionary rulings should translate into declining spreads between peripheral bonds and German Bunds. In fact, spreads
etween core/periphery countries in the EA are a crucial aspect considered by ECB policy makers. This is due to their impact on
he smoothness of transmission of enacted policies to the member states. In fact, the avoidance of fragmentation in bond markets
as been among the concerns underlying Mario Draghi’s ‘‘Whatever it takes’’ speech, and also prominently featured in subsequent
CB communications as a potential threat to the singleness of monetary policy.

Our conjecture is confirmed empirically. Spreads for countries such as Spain, Ireland, Italy, Portugal and Greece (relative to
ermany) decline substantially. Particularly strong reactions are found for Portugal and Greece, with peak declines of about 100
nd 500 basis points (BPs), respectively. For the other peripheral countries, we also detect declines but these are much smaller in
agnitude and peak at around 50 basis points. When we focus on core economies (such as the Netherlands, Belgium, France, Finland

r Austria) we find only small reactions which are often negative and, in one instance, predominantly positive (for Finland). In sum,
ountries that have been heavily impacted by the EA sovereign debt crisis are also the ones that display the largest reductions in
preads whereas for the other countries they are more muted. From an economic perspective, this finding can be explained by
oting that the expansionary ruling shock implies that the ECB may further intervene in secondary bond markets. Compared to
hypothetical no-policy intervention scenario, this yields shifts in relative demand for the safer core bonds relative to the riskier
12

eriphery ones — with the ECB indeed purchasing an enormous and economically significant amount of such securities.
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f

Fig. 6. Impulse responses for spreads of bond yields relative to Germany. The solid black line shows the posterior median alongside the 68 and 90 percent
posterior credible sets in blue. Caution: 𝑦-axis scaling differs for core and periphery countries, and Greece. (For interpretation of the references to color in this
igure legend, the reader is referred to the web version of this article.)

Fig. 7. Impulse responses for short-term interest rates and variables measuring financial conditions. The solid black line shows the posterior median alongside
the 68 and 90 percent posterior credible sets in blue. Caution: 𝑦-axis scaling differs for interest rates and spreads. (For interpretation of the references to color
in this figure legend, the reader is referred to the web version of this article.)

The previous discussion has shown that expansionary ruling shocks exert a meaningful effect on the longer end of the yield
curve. In Fig. 7 we focus on the reactions at the short end of the OIS rates with maturities up to two years as well as corporate
bond spread reactions. Turning to the OIS responses reveals only modest reactions for maturities up to six months. They become
gradually more pronounced for maturities up to two years but with peak reactions of about 10 to 15 BPs their economic significance
is modest. These subdued reactions can be explained by the fact that during our estimation period, interest rates at the short end of
the yield curve have been close to zero and thus display relatively little variation. The moderately positive effects are again in line
with our interpretation of the ruling shocks as affecting expectations and monetary policy uncertainty. In studies assessing monetary
policy uncertainty on an aggregate level (see Husted et al., 2020), a stronger outlook due to decreased uncertainty may increase
the probability of potential future rate hikes.

Focusing on the reactions of corporate bond markets across different rating categories (investment-grade and sub-investment-
grade) reveals that expansionary ruling shocks trigger declines in spreads which increase with decreasing levels of credit quality.
13
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Fig. 8. Impulse responses for headline stock market indices across EA economies. The solid black line shows the posterior median alongside the 68 and 90
percent posterior credible sets in blue. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

Fig. 9. Impulse responses for the exchange rate and gold prices. The solid black line shows the posterior median alongside the 68 and 90 percent posterior
credible sets in blue. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

For AA-rated corporate bond spreads the model produces a decline of around 15 to 20 BPs after 20 to 30 days. When we consider
BBB-rated bonds, these effects almost double in magnitude, peaking at around 30 BPs. Considering responses of sub-investment
grade (high-yield) bond spreads suggests that these decrease in an even more pronounced manner, with peak declines of over 60
BPs.

These findings are in line with the general notion of looser financial conditions in response to an expansionary ruling shock, as
measured by the CISS. However, they provide a more nuanced picture of the reactions of credit conditions. For instance, the larger
declines of spreads for riskier categories suggest that comparative certainty about liquidity providing policies of the central bank
(i.e., a reduced possibility of related programs being revoked) translates to a disproportionately reduced probability of default for
firms that are likely to be financially constrained in some way. This in turn would reduce the required premia due to otherwise
excessive default risk, particularly so for high-yield corporate bonds (see e.g., Christiano et al., 2014; Gilchrist et al., 2014).

Considering the reactions of stock markets across the EA (see Fig. 8) again reveals a heterogeneous pattern in terms of cross-
country stock market reactions. For most countries, we find that stocks modestly decline. But these declines are in almost all cases
very small and economically insignificant, particularly when viewed in light of historical fluctuations of these time series. The main
exception to this pattern are stock market returns in Greece (and to a lesser degree several horizons in Ireland, Spain and Portugal).
In the Greek case, we find strong increases over the impulse response horizon with peak effects of about 20 percent after three

onths. This result is not surprising and squares with our findings for spreads that countries which have been taking center stage
n the EA sovereign debt crisis also exhibit more pronounced reactions to ruling shocks.

In the next step, we ask whether rulings trigger reactions in the USD/EUR exchange rate and the price of gold. These two variables
re relevant for two simple reasons. First, in times of high (policy) uncertainty, the US dollar usually appreciates and the price of
old increases. This is due to the role of gold as a safe asset, and the US dollar being the currency in which assets deemed safe other
14
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Fig. 10. Impulse responses from a VAR using monthly data. The solid black line shows the posterior median alongside the 68 and 90 percent posterior credible
ets in blue. The vertical dashed line marks the 30-day, daily horizon. (For interpretation of the references to color in this figure legend, the reader is referred
o the web version of this article.)

han gold are typically denominated. Second, the USD/EUR exchange rate reflects the credibility of the ECB, in the sense of whether
t is in fact in a position to ‘‘do whatever it takes to preserve the euro’’. Hence, we have a prior intuition that an expansionary ruling
hock should lower the price of gold and the dollar should depreciate. The responses are depicted in Fig. 9. Starting with the reaction
f the USD/EUR exchange reveals that the euro persistently appreciates relative to the US dollar in response to an expansionary
uling shock. By contrast, gold prices decline. Both reactions suggest a narrative of decreasing macroeconomic uncertainty, but also
ncertainty about the conduct of monetary policy, alongside an increase in the confidence of investors.

.5. Investigating aggregate macroeconomic effects

In the previous sub-section, we showed that ruling shocks trigger pronounced high-frequency fluctuations in financial series. In
his sub-section, our aim is to investigate whether rulings have effects on aggregate macroeconomic time series that are sampled at
onthly frequencies. We answer this question through the lens of a medium-scale Bayesian VAR with 12 lags and data that spans

rom 2000:01 to 2021:03.12

The VAR includes some of the daily series from the previous sub-section to provide a direct nexus, but they are aggregated
o the monthly frequency. This enables us to focus not only on reactions within the first three months after a shock, but also
onsider longer response horizons and gain intuition on how rulings would impact lower (i.e., monthly) frequency components in
hese variables. To also understand whether rulings have an effect on prices and output, we include the logarithm of the harmonized
ndex of consumer prices (HICP), capturing headline inflation, and the logarithm of industrial production (IP). We rely on an internal
nstrument approach (see, e.g., Plagborg-Møller and Wolf, 2021), that is, the identified ruling shocks 𝑓 (0)

𝑡 are included as the first
ndogenous variable in the VAR, followed by all others. The first column of a Cholesky decomposition of the reduced form covariance
atrix of the VAR thus yields the contemporaneous impact of the ruling shocks on the endogenous variables. The dynamic VAR

oefficients subsequently allow for straightforward computation of higher-order impulse response functions. These are displayed in
ig. 10.

At a general level, the reactions of the CISS and interest rate spreads are consistent with the results based on daily series. In
articular, area-wide financial conditions improve. This reflects the sharp declines in daily country-specific CISS indices depicted in
ig. 5. The same consistency in results is observable for the MPU index, which exhibits its peak decline on impact and peters out
uickly after a ruling shock.

Bond and interest rate responses are in most cases only borderline significant and the 16th and 84th credible intervals include
ero. Interestingly, we find that the EuroStoxx 50 increases significantly for a brief period after the first month. This increase can
e understood through two different channels: The asset price/wealth channel (see, e.g., Bernanke and Kuttner, 2005; Bjørnland
nd Leitemo, 2009) and the risk taking channel (see, e.g., Borio and Zhu, 2012). Since an expansionary ruling shock implies a
ecline in the probability that the ECB has to (unexpectedly) stop its unconventional monetary policy operations (thus allowing for
comparatively more accommodative stance), financial markets expect loose monetary policy in the short-run and an improved

conomic outlook, such that stock prices increase due to higher expected future dividends.
The remaining two variables left to discuss are the HICP and industrial production. Our working hypothesis is that expansionary

uling shocks, by not constraining the ECB’s policy options, should stabilize output and exert inflationary effects — particularly in
ight of the unique challenges to monetary policy in the euro area, and our corresponding sampling period which mainly features

12 We estimate the Bayesian VAR using a conjugate Minnesota prior, which avoids severe overfitting due to the size of the unrestricted parameter space. The
15

rior is not set to be particularly tight, but appreciably reduces excessive high-frequency noise in the monthly impulse response functions.
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inflation rates below the ECB’s target. This is confirmed by our responses in Fig. 10. Both prices and output increase, with peak
effects happening after six and two months for prices and industrial production, respectively.

In sum, the monthly VAR evidence broadly agrees with our higher frequency findings. Moreover, other recent VAR evidence
hows that positive monetary policy uncertainty shocks lower output and prices, while spreads increase and financial conditions
ighten (see Husted et al., 2020). Our (expansionary) ruling shocks are scaled conversely to coincide with a decrease in uncertainty
bout the ECB’s monetary policy. This means that our responses mirror those reported in Husted et al. (2020). Thus, the observed
atterns in response to such shocks are consistent with the interpretation that ruling shocks are among the several components that
ay induce exogenous declines in uncertainty about monetary policy.

. Conclusions

Legal challenges to the conduct of the ECB’s monetary policy have the potential to seriously impact policy making by reducing
he variety of tools at the disposal of the central bank. This implies a reduction in flexibility and may also limit the scope of credible
uture discretionary policy options. In this paper, we analyze three lawsuits surrounding the ECB’s unconventional monetary policy
rograms.

The number of corresponding ruling days is small and information on the precise timing of the announcements of the court
ecisions is not available. Standard tools in the literature have a difficult time in such a situation since the presumed non-ruling
ays may be contaminated with unknown events which potentially jeopardize identification of the shock of interest. To cope with
his, we develop an econometric model which discriminates between ruling and non-event days. With non-event days we refer to
ays with minimal variance that can be regarded as days free of significant economic or political events.

We use this framework to analyze the effects of an expansionary ruling shock. The corresponding impulse responses are consistent
ith our prior expectations. Financial stress measures decrease and bond spreads of peripheral countries relative to German Bunds
ecline; the euro appreciates vis-á-vis the dollar and the price of gold declines. Using the identified shock in a standard VAR shows
hat European stock markets, inflation and industrial production increase while financial stress eases and bond spreads decline. The
AR-based results give rise to partly interpreting the ruling shocks as one of the drivers of monetary policy uncertainty.

ata availability

Data is available at https://ars.els-cdn.com/content/image/1-s2.0-S0014292124000096-mmc1.zip.

ppendix A. Supplementary material

Supplementary material related to this article can be found online at https://doi.org/10.1016/j.euroecorev.2024.104680.
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