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Ireland persisting far beyond the eventual waning of the pandemic. This research examines

central bank interventions during the pandemic, using a quantitative event study
approach over a five-day window to analyse the impact of 188 monetary policy
announcements on banking stocks in China, the U.S,, and Europe. Our results dem-
onstrate how monetary policy announcements targeting different economic mecha-
nisms have produced a diverse market reaction throughout the COVID-19 pandemic.
Namely, cuts in interest rates and the maintenance of a low interest rate environment
by the Federal Reserve resulted in negative abnormal returns in the U.S.A,, while short-
term announcements surrounding intra-day credit and liquidity provisions boosted
banking sector stock prices. In Europe, a muted reaction by the banking sector

was observed, with negative abnormal returns observed in response to the ECB's 2%
inflation objectives. Finally, banking stocks in China responded strongly and posi-
tively to foreign currency and exchange-related announcements by the People’s Bank
of China. The results and insights from this analysis can thus inform preparations made
by policymakers, governments, and financial market stakeholders in the event of future
waves of COVID-19, or further extreme societal disruptions.
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Introduction

Financial crises have long presented society with the opportunity to assess the effects of
infrequent and severe events on stock market performance. The COVID-19 pandemic
presents a unique environment for investigation, as the origin of this global phenom-
enon lies far outside the bounds of the financial sector. Shocks and crises are invaria-
bly divided into two types: endogenous and exogenous, whereby endogenous originate
within the economic system, and the latter do not (Danielsson and Shin 2013). There-
fore, the COVID-19 pandemic and the subsequent economic fallout differ from previous
crises such as the Global Financial Crisis of 2008 (GFC), which in contrast originated

from deep within the economic system. Research has found that COVID-19 originated
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not only outside the bounds of the financial sector but arguably outside the rational
bounds of human control (Worobey 2021; Gao et al. 2022; He et al. 2022). COVID-19
presents a unique opportunity to assess the effectiveness of economic policy interven-
tions in response to exogenous shocks such as this, which have the potential to signifi-
cantly impact financial markets. Uniquely, this crisis was followed by a prolonged period
where travel and commerce were curtailed significantly, and society was sequestered
into domestic ‘lockdowns. While attempting to reduce the impact of the pandemic
through the implementation of lockdowns, governments also sought to restore calm,
confidence, and liquidity in the economic system through timely and significant mon-
etary policy decisions. As such, this nexus of events as the pandemic took hold created a
set of unprecedented economic conditions and societal dynamics propitious for empiri-
cal investigation.

The objective of this analysis is to investigate the impact of monetary policy events
implemented during the COVID-19 pandemic on banking sector stocks. We examine
two key research questions surrounding financial markets and the COVID-19 pan-
demic. Firstly, did the announcement of major monetary support policies in response
to COVID-19 significantly impact the performance of banking stocks? Secondly, does
this impact differ across policy categories when examining three separate geographi-
cal and currency areas? To address these questions, we utilize an event-study technique
to measure the abnormal returns of banking stocks surrounding major monetary pol-
icy announcements during the COVID-19 pandemic. We have compiled a total of 188
announcements made by the Federal Reserve, the European Central Bank (ECB), and
the People’s Bank of China (PBoC). Using these, we investigate abnormal returns on
banking stocks and adopt a short five-day (— 1;+ 3) event window. Justification for this
event window length is grounded in methodological precedents from the current litera-
ture and emerging studies which show that news throughout the pandemic was digested
swiftly by the volatile financial markets which were present as the pandemic took hold
(Thorbecke 2022; Alam et al. 2020; Khatatbeh et al. 2020; Rahman et al. 2021). As news
and sentiment shifted frequently during the pandemic, we adopt a short event window
to capture the volatile nature of these pandemic developments. Carvalho and Azevedo
(2008) suggest using short event-windows, arguing that the event window should be
short enough to not be contaminated by other innovations present in the market. Adopt-
ing a market model approach and utilising broad-based equity indices as regional bench-
marks, we investigate abnormal returns of banking sector stocks on the day before, the
day of, and three days after major monetary policy announcements in response to the
COVID-19 pandemic.

For this analysis, the returns on major banking stocks in China, the U.S.A., and Europe
are investigated, in response to major policy announcements by the People’s Bank
of China, Federal Reserve, and European Central Bank, respectively. The focus on the
financial sector and banks in particular echoes previous literature conducted on finan-
cial crises and economic policies (Ricci 2015; Fiordelisi et al. 2014; Sun and Liu 2016;
Gaganis and Molnar 2021). Banks are a critical component of an economy’s financial
system, acting as lenders, custodians of their customer’s deposits, and managers of
financial infrastructure. Consequently, they are often at the heart of economic crises.
Banks generate revenue, and by proxy financial returns, through the creation of loans.
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This is an activity significantly reliant on robust liquidity within the financial system.
This liquidity, incidentally, is heavily reliant on expansionary or contractionary monetary
policy measures undertaken by its central bank. Given this, it can be suggested that the
performance of the banking sector during times of crisis is a useful indicator to financial
markets on the credit quality, stability of liquidity, and fears of banking insolvencies that
exist in the wider financial system. Kashyap and Stein (1997) state that the new theory
of monetary policy asserts that the role of the banking sector is central to the transmis-
sion of monetary policy. As such, stocks within the banking sector have been chosen for
this COVID-19 analysis in order to investigate the impact of monetary policy announce-
ments on this critical sector of the economy during a time of unprecedented uncer-
tainty and volatility. We theorise that if the aim of these monetary policy supports was
to provide stability, assurance, and confidence to financial markets, then it is plausible to
assume the presence of positive abnormal returns surrounding these announcements as
markets digested this news. In this study, individual datasets containing large-cap bank-
ing stocks listed on major stock exchanges in each region have been constructed, which
were subsequently measured against a regional broad-based equity index for the calcula-
tion of abnormal returns in the wider financial market.

Our results indicate a mixed reaction of banking stocks to the monetary policy
announcements made in their respective region. The announcement of interest rate
reductions and the maintenance of a low interest rate environment did not result in an
expected positive return to banking stocks. Conversely, a negative cumulative abnormal
return of -1.03% was observed for the case of the U.S.A. Additionally, lending operations
announcements, through which liquidity and credit facilities were boosted, resulted in
a negative return in the U.S.A. (— 1.6%) and China (-0.45%), arguably driven by the tim-
ing of the announcements in the early stages of the pandemic as global stock markets
suffered significant concurrent losses (Fig. 8). In Europe, banking stocks reacted signifi-
cantly to the ECB’s adoption of a symmetric 2% inflation target over the medium term,
with the announcement emphasizing the need for forceful and persistent monetary
policy action to prevent deviations from this target. This occurred at a time when infla-
tion metrics were visibly increasing. Consequently, the market responded negatively,
resulting in a cumulative negative return of approximately 4% over the event window.
Finally, for China, the strength of the Yuan and the announcement of foreign exchange
policy initiatives dominated the reaction of banking stocks, with significant abnormal
returns observed in response to foreign exchange initiatives (+1.17%) and foreign cur-
rency deposit requirement ratio increases (4 1.54%). Sects. "Outline of AAR and CAAR
results” and 5.2 discuss the results from each monetary policy category in detail.

In this study, we contribute to the existing literature on the GFC and COVID-19 pan-
demic by examining varied market reactions to announcements across regions and mon-
etary policy categories. Niewerburgh et al. (2006) argue it is conceivable that causality
proceeds in both directions simultaneously, whereby stock markets are a leading indica-
tor of economic activity, and vice versa. As such, this research quantifies the response
of stock markets to the unprecedented economic shock of the pandemic and the subse-
quent policy responses, to inform preparations by governments, regulators, and relevant
stakeholders in the event of future ‘waves’ of COVID-19, or further extreme societal dis-
ruptions. We find that foreign exchange-related announcements by the PBoC positively
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impact banking sector stock prices, emphasizing emerging markets’ vulnerability to
foreign currency deposit shocks. In the U.S.A., intra-day credit and liquidity provisions
have a positive effect on banking sector stock prices, highlighting their importance in
mitigating volatility and boosting confidence in the banking sector. However, negative
stock returns in the EU following inflation-related announcements signal the need for
policymakers to closely monitor systemic risks within the banking sector, considering
the potential effects on financial stability. Striking a balance between controlling infla-
tion and maintaining financial stability is crucial. This knowledge informs the current
body of literature and provides guidance to interventions aimed at stabilizing financial
markets, supporting economic recovery, and ensuring the financial sector’s resilience in
the face of future crises or societal disruptions.

Secondly, the pandemic led to transformative changes in financial markets globally,
driven by increased interconnectedness and interdependence due to globalization and
technological advancements. Financial contagion and systemic risk have become press-
ing concerns (Corbet and Goodell 2022). Our study offers valuable insights by analys-
ing the diverse impact of monetary policy announcements on banking sectors during
the pandemic across three regions and distinct policy categories. Understanding the
nuanced reactions to policy measures guides future pandemic responses and aids finan-
cial market stakeholders and policymakers, enriching the broader framework of finan-
cial market interdependence for an evolving global economy.

Our findings underscore the importance of monetary policy coordination and under-
standing cross-border implications in the interconnected global financial markets. The
varied impacts of different monetary policy announcements in China, the U.S.A., and
Europe highlight the complexities of interconnected financial markets. As financial
markets have become more intertwined, reactions to policy measures in one region can
affect others, leading to diverse outcomes across economies. Policymakers should con-
sider potential spillover effects on other economies, recognizing the opportunities and
challenges posed by financial market interdependence when devising crisis mitigation
strategies.

The study proceeds as follows. Sect. "Past literature" summarises the current literature
available on this research topic. Sect. "Data" describes both the event data and financial
market data used in this analysis. Sect. "Methodology" describes the empirical method-
ology employed in this investigation. Sect. "Empirical results" outlines the results while
Sect. "Discussion and implications" explores the findings and the implications which can
be drawn in the context of the macroeconomic landscape during COVID-19. Sect. "Con-
clusion and avenues for further research" concludes the analysis.

Past literature

Akin to previous crises, an abundance of literature has emerged on COVID-19 and
financial markets, highlighting the uncertainty, volatility, and economic damage that
emerged as the virus took hold and spread into a global pandemic (Zhang et al. 2020;
Al-Awadhi et al. 2020; Goodell 2020; O’Donnell et al. 2021; O’'Donnell et al. 2023; Ashraf
2020; Ashraf 2021; Ali et al. 2020). The following sections will dissect the current lit-
erature in this study’s scope, with respect to both historical periods of crisis in financial
markets, and current research emerging from the COVID-19 pandemic.
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Monetary policy and event-study analysis in finance
Monetary policy or monetary expansion by a central facility is an increase in the money
supply to target the level of interest rates or economic output. On the other hand, fiscal
policies are implemented at a governmental level, representing decisions on taxation and
spending. While both monetary and fiscal policies are used to regulate economic activ-
ity, monetary policy will be the focus of this paper due to the open market nature of its
operation, and the key role it plays to achieve price, inflation, and consumption stability
during economic fluctuations; a pertinent area of focus during the COVID-19 pandemic.
Expansionary monetary policy involves, but is not limited to, a central bank either buy-
ing bonds on the secondary market, decreasing interest rates, or reducing the reserve
requirement of banks. All things equal, these actions increase the money supply and
lead to lower interest rates. This increases liquidity and creates incentives for banks to
loan and for businesses to borrow. By proxy, these debt-funded expansions can positively
affect consumer spending and investment through employment, thereby increasing the
aggregate demand within an economy. Given the simple theoretical basis of monetary
policy, however, Jannsen et al. (2019) stress that in times of crisis and uncertainty, the
effects of monetary policy differ substantially from those in normal times. Examining
the GFC, the effects of monetary policy shocks were observed to be significantly larger
than in normal times. Namely, on measures of economic output, prices, credit spreads,
asset prices, and consumer confidence. The importance of the timeliness of policy
implementations was also highlighted, whereby the ECB reacted later than the Federal
Reserve, with the latter mitigating the biggest drop in output. These findings are in line
with those of Mishkin (2009) who criticise the fallacy that monetary policy is ineffective
during times of crisis, as this may promote inaction when it is most needed; a theme of
criticism especially salient during the COVID-19 pandemic. In the context of financial
markets, comparisons have been drawn in the literature between the recent COVID-19
crisis, and the GFC (Allen-Coghlan and Varthalitis 2020; Gunay and Can 2022; Shibata
2020; Jebabli et al. 2022). Given this current theme in the emerging literature, the follow-
ing section will examine historical research on this topic through the lens of the GFC.
Using an event-study analysis, Ricci (2015) investigated cumulative abnormal returns
(CARs) around monetary announcements and found a significant stock price reaction
within the banking sector, whereby increased liquidity provisions by the ECB decreased
banking sector stock prices in the Euro area. Similarly, Fiordelisi et al. (2014) analysed
abnormal returns and used a comprehensive dataset encompassing five-years of mon-
etary policy announcements across five individual currency areas. Here, it was found
that standard monetary policy measures were effective at maintaining and restoring
the interbank market during the GFC. Meanwhile, non-conventional measures led to
stronger reactions within stock markets. In the context of COVID-19, both standard and
non-conventional measures were used extensively to quell the market disruption that
transpired. Standard policy measures target the control of short-term interest rates,
open market operations, and bank reserve requirements. However, in times of deep
financial turmoil, conventional policies display weakness and a distinct reduction in effi-
cacy as crises sustain, as found by Hubrich and Tetlow (2015). As such, when central
banks and conventional policies reach the upper bounds of effectiveness, non-conven-
tional policy measures will be employed to maintain economic and financial stability.
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Non-conventional monetary policies include the targeting of long-term interest rates,
the restoration of liquidity conditions, asset prices, and credit spreads (Potter and Smets
2019). As such, alongside conventional tools, the COVID-19 pandemic and knock-on
economic impacts launched an unprecedented wave of unconventional policy measures
(Cortes et al. 2022; Wei and Han 2021; Bhar and Malliaris 2021; Vasconez et al. 2021).

Examining unconventional monetary policy decisions in the United States, the United
Kingdom, the Euro area, and Japan, Ait-Sahalia et al. (2012) found interest rates cuts and
bank recapitalisations as the most promising policies to alleviate financial market dis-
tress and liquidity risk premia during the GFC. As Drechsler et al. (2018) find, a higher
liquidity premium adds to the cost of leverage, leading to less risk-taking, higher risk
premia, lower asset prices, and less investment. Jawadi et al. (2010) denote the same
response, whereby the UK, US, and French markets showed strong repercussions to
interest rate changes during the GFC. The literature is abundant with similar findings,
highlighting the significance and effectiveness of unconventional monetary policies and
the mechanism of monetary policy transmissions to financial markets (Bernanke and
Kuttner 2005; Chulia et al. 2010; Maio 2014; Chodorow-Reich 2014; Jiang and Wang
2017). This study adds to this current body of literature, examining the significance of
five categories of monetary policies used throughout the COVID-19 crisis.

Emerging literature from the COVID-19 pandemic

The body of literature investigating this research topic in the context of COVID-19 is
growing. (O’'Donnell et al. 2021, 2023) investigate the COVID-19 pandemic through the
lens of global equity indices. Their findings show a distinct significance of both COVID-
19 case growth and COVID-19 vaccination growth. These indicators of pandemic
developments affected stock markets in global epicentres of the virus negatively and
positively, respectively. Notably, this effect was sustained while controlling for volatility,
investor sentiment, credit risk, liquidity risk, monetary policy, safe-haven asset demand,
and the price of oil. Chen and Yeh (2021) studied industrial reactions to both the GFC
and the COVID-19 crisis using an event-study methodology, finding a significant nega-
tive impact from both events on stock market performance. However, market perfor-
mance subsequently recovered following quantitative easing measures, a finding echoed
by Heyden and Heyden (2021). The former assesses the recent pandemic at an industrial
level, while the latter investigates the reaction of US and European stocks at the begin-
ning of the pandemic.

Huynh et al. (2021) investigate sectoral performance and government interventions
during the COVID-19 pandemic in Australia. The results indicate contrasting impacts
across sectors. Sectors benefiting from government financial assistance displayed resil-
ience and less severe effects from the pandemic, while industries without direct finan-
cial remedies did not. Similarly, Kakhkharov and Bianchi (2022) analyse Australian bank
and FinTech stock prices, complementing the above findings by emphasizing the sen-
sitivity of these stocks to macroeconomic announcements and containment measures,
suggesting a need for effective macroeconomic announcements as a stabilizing tool
during crises. Zaremba et al. (2021a) examine the role of government policy responses
in reducing volatility in international sovereign bond markets during COVID-19. The

study demonstrates that government interventions substantially reduce local sovereign
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bond volatility, particularly economic support policies. Examining the influence of gov-
ernment policy responses on global stock market liquidity, Zaremba et al. (2021b) high-
light a limited impact of interventions, with workplace and school closures deteriorating
liquidity in emerging markets. Conversely, pandemic-related information campaigns
facilitated trading activity.

As the focus shifts toward monetary policies in response to crises such as COVID-
19, Cortes et al. (2022) investigated the spill-over effects of unconventional policy inter-
ventions conducted by the Federal Reserve in response to the COVID-19 crisis. Positive
spillovers into US equity markets were observed in response to COVID-19 crisis inter-
ventions. In contrast, Wei and Han (2021) found that the emergence of the pandemic
weakened monetary policy transmission, as unconventional monetary policy became
less effective across global markets, echoing Ozili and Arun (2020). Here, it is suggested
that stronger policy adjustments may be needed to achieve the desired effects and rebal-
ance the transmission of monetary policies going forward. On the other hand, in emerg-
ing markets, Fratto et al. (2021) found that unconventional monetary policies through
asset purchase programs were significant at reducing bond yields to a higher degree
than policy rate cuts, thus reaffirming the aforementioned studies, which highlighted the
importance of unconventional monetary policy during times of distress.

Rebucci et al. (2022) uncover the sustaining utility of quantitative easing initiatives
throughout different stages of the pandemic in both advanced and emerging financial
markets. The findings emerging from the pandemic largely concur with the literature
available from the GFC. The comparison of these two financial crises presents challenges
to out-of-sample validity, however. While the GFC originated within the economic sys-
tem in the sub-prime mortgage sector, the COVID-19 pandemic originated as a public
health crisis before spreading into a widespread economic crisis. As such, caveats must
be made in any comparison of these two events. This analysis contributes to this gap
in the literature by evaluating economic interventions in response to COVID-19, span-
ning from the beginning of the pandemic in January 2020 until December 2021. Tan
et al. (2021) draw lessons from the GFC and examine the impact of government inter-
ventions on bank markups. Interestingly, the study finds no evidence of an increase in
markups, with longer and larger interventions having no significant impact on prices.
However, increasing costs due to higher loan impairments, lead to lower markups. This
result aligns with Marobhe and Kansheba (2022), who demonstrate a significant posi-
tive stock market reaction to stringent country-level containment measures during the
first wave of COVID-19. Moreover, it was found that stock market interventions, such
as short-selling bans and circuit breakers amplified the positive effects of containment
measures on stock market performance. However, a study by Singh et al. (2021) into the
effectiveness of policy interventions during COVID-19 in China and Russia offers con-
trasting results. The study finds interventions to be effective in China but less so in Rus-
sia, where greater global links were evident. This discrepancy highlights the importance
of considering global market linkages when addressing the impact of crises, an aspect
emphasized in the other literature discussed in this study. For instance, Aharon and
Siev (2021) explore government interventions in emerging countries and their impact
on stock market performance during COVID-19, revealing that government restric-
tions are associated with negative market returns, particularly evident when closures are
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imposed. These findings were shared by Aharon et al. (2021) examining the hospitality
industry in isolation. Similarly, Rubbaniv et al. (2020) examine European stock markets,
observing that interventions by central banks have mixed effectiveness in mitigating the
adverse impact of COVID-19 on stock markets.

In the wake of COVID-19, the topics of contagion, peer effects and risk spillovers
have come to the forefront of attention for scholars, policymakers, and investors alike.
Bouzzine and Leug (2020) focus on the contagion effect of environmental violations,
using the Dieselgate scandal in Germany as a case study. They reveal that the financial
implications of such scandals spread to industry peers, with Volkswagen suffering imme-
diate financial damage upon the initial event, while subsequent events had significant
effects on its peers. Corbet and Goodell (2022) explore the reputational contagion effects
of ransomware attacks, finding that investor attention events have a broader impact than
previously acknowledged, spreading not only between directly impacted firms but also
to their competitors with significant ownership stakes in the affected firms. Nguyen and
Nguyen (2022) explore the relationship between uncertainty and corporate default risk
in emerging markets. The results show a positive association between uncertainty and
firm default risk, with the impact being more pronounced for the lowest and highest-risk
firms. Mugerman et al. (2014) investigate long-term savings decisions and how financial
reform and peer effects influence these choices. The study highlights that individuals’
savings decisions were strongly affected by their social environment, with co-workers
from the same ethnic group having a significant influence on fund choices. Additionally,
Mugerman et al. (2022) illustrate how mutual funds denoted as those with high expo-
sures to corporate bonds beyond their equity limits suffer from significant decreases in
daily net in flows. The increased visibility of this risk-related information highlights how
the influence of peer effects within industries can become even more pronounced dur-
ing crisis periods.

Extending the literature to COVID-19, Corbet et al. (2022) investigate the presence of
financial contagion among several COVID-19-related indices during the pandemic. This
study finds significant contagion effects, measured through correlation and coskewness,
among various COVID-19 concept-based indices. The presence of structural breaks sug-
gests a flight to safety during the crisis, with risk-averse investors leaving the market
en-masse. Their results provide evidence of contagion effects, robust across crisis and
non-crisis periods, offering valuable information to investors and policymakers in evalu-
ating response mechanisms during major crises. Yijun et al. (2023) explore the contagion
effect of risks in the Chinese banking industry before and after the outbreak of COVID-
19. Using transfer entropy and social network analysis methods, the study finds that the
risk of inter-bank system increased significantly after the outbreak, with changes in key
nodes of bank risk contagion. State-owned banks appear less risky, while joint-stock
banks and local financial institutions show higher risk levels, indicating asymmetric con-
tagion effects between banks. Similarly, Gunay and Can (2022) evaluate the COVID-19
pandemic and the GFC in terms of financial contagion and volatility spillovers in global
stock markets, identifying the US stock market as the source of financial contagion and
volatility spillovers during both crises. Meanwhile, Nguyen et al. (2022) examine finan-
cial contagion from the US, Japanese, and Chinese markets to Asian markets. During
the COVID-19 pandemic, only three out of ten Asian emerging markets experienced
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contagion from the US, suggesting that contagion effects are not solely determined by
the level of global integration. Interestingly, Asian markets seem to be more affected by
contagion from Japan and China during the pandemic.

In the context of this study, it becomes evident that the interconnectivity of global
financial markets accentuates the importance of monetary policy coordination and the
cross-border implications of policy measures. The diverse impacts observed from vari-
ous types of monetary policy announcements in this study and in the current literature
illustrate the complexities inherent in financial markets. As these markets have grown
more interwoven, the responses to monetary policy measures in one region can resonate
across others, resulting in diverse outcomes among different economies. As such, the
individual findings from this study for each region provides insights to both policymak-
ers and investors alike, underscoring the need for policymakers to consider the potential
spillover effects of their actions on other economies during times of crises.

Data

Event data

As Jiang and Wang (2017) outline, the transparency of monetary policies has increased
significantly in recent years, consistent with one of the major roles of monetary policy
itself: to sustain financial stability. With this increased transparency, the examination
of announcements by central facilities presents an insightful opportunity for the analy-
sis of both market expectations and market reactions, and the subsequent impact these
announcements have on financial market returns. In this study, we examine the mon-
etary policy interventions during the COVID-19 pandemic for three distinct geographi-
cal and currency regions: the U.S.A., Europe, and China, examining the almost 2-year
period between January 2020 and December 2021. This time frame was chosen to cap-
ture the period from the very beginning of the pandemic and the 2-year period which
followed. Data on major policy initiatives has been compiled from various central bank
resources including the Federal Reserve, the ECB, and the PBoC by Cantu et al. (2021).
We employ this standardized dataset in our analysis which contains announcements
between January 2020 and December 2021. China (PBoC), the U.S.A. (Federal Reserve),
and Europe (ECB) were chosen for this analysis as the current three largest economic
regions in the global economy. As such, it stands to follow that the selection of these
three distinct currency areas will offer the most prominent and powerful policy guid-
ance on the global macroeconomic response to COVID-19. Current data provides only
the date (and not the intra-day timing) of each announcement, limiting this analysis to
daily frequency. Each announcement has been classified as belonging to 1 of 5 major
policy categories, each defined in Table 1. In total, 188 announcements (PBoC: 35; ECB
59; Federal Reserve: 94) across the three regions are used to quantify whether major pol-
icy initiatives in response to the COVID-19 pandemic had a significant impact on the
price and daily return of banking stocks. Summary statistics of the event data following

categorization and collation are provided in Table 2.

Financial market data
To assess the equity market responses to policy announcements, daily stock price data
on large-cap banking stocks listed in the U.S.A., Europe, and China were gathered,
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Table 1 Monetary policy announcement classifications

Classification Definition

Lending operations  All tools involving central banks'lending to the private and public sectors

Interest rates All policy rate decisions, including forward guidance, as well as decisions related to other
relevant interest rates, if set independently from the main policy rate

Asset purchases Central banks’outright purchases of assets, including those conducted with assets of differ-
ent maturity or risk profiles (i.e,, operation twist and swap operations)

Foreign exchange  Tools that involve foreign currencies and/or foreign entities and changes to Foreign Cur-
rency Deposit Requirements

Reserve policy All measures involving central bank reserves, such as changes of the requirement ratios, the
compliance framework, or their remuneration

Table 2 Monetary Policy Announcements examined per category

Category of event Category of event Number
of
events

Total number of events 188

Monetary policy announcement Lending operations 58

Interest rates 44
Asset purchases 38
Foreign exchange 39

Reserve policy
Other 3

encompassing the data range between January 2020 and December 2021 in line with the
announcement data compiled. A total of 44 individual banks across the three regions
are examined, representing the large-cap banking sector in each region. Large banks,
measured through their market capitalization, were analysed in this study. Our sam-
ple includes commercial, retail and investment banking firms, offering a wide array of
banking, wealth management and brokerage services to customers. The literature states
that the size of a bank is directly related to the level of systemic risk associated with
it (Gandhi and Lustig 2015). As such, existing literature supports the notion that large
banks play a significant role in generating systemic risk and constitute a substantial por-
tion of the overall market risk within the financial sector (Laeven et al. 2014; De Jonghe
et al. 2015). Therefore, we chose large banking stocks in this analysis to represent those
banks most systemically important to the financial sector. By selecting a sample com-
prised of the largest banks, a notable advantage is that the analysis avoids an overrepre-
sentation of the impact of smaller, riskier banks when assessing the effects of monetary
policy announcements. This dataset was compiled using a Bloomberg terminal. Where
data availability permitted, we sourced daily stock price data for banking stocks in each
region, once ranked by market capitalization. For the purpose of the event-study and
the analysis of market-adjusted returns, a regional broad-based equity index for each
respective area was also gathered. Namely, the S&P 500 Index for the U.S.A., the Euro-
pean STOXX 600 Index for Europe, and the MSCI China A Index for China. As such,
we have a sample of 44 individual banks, with each bank per region reported in Table 3.
Descriptive statistics illustrating the performance of the banking sector throughout the
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Table 3 Sample of selected banking stocks per region

Region Bank name

USA - Bank of America
- Bank of NY Mellon
- Capital One Financial
+ Charles Schwab
- Citigroup
« Fifth Third
+ Goldman Sachs
+ Huntington Bancshares
- JPMorgan
« KeyCorp
+ M&T Bank
- Morgan Stanley
+ PNC Financial
- State Street
- Wells Fargo & Co
Europe + ABN AMRO
+ Banco Sabadell
« Banco Santander
- Bank of Ireland
« BAWAG Group AG
- BBVA
+ BNP Paribas
- Commerzbank AG
- Crédit Agricole
- Deutsche Bank
- Erste Bank
- FinecoBank
+ING Groep NV
«Intesa Sanpaolo
- KBC Bank
- Nordea
- Société Générale
+ UniCredit
China - Agricultural Bank China
- Bank of China
+ Bank of Communications
« China Construction Bank
« China Everbright Bank
+ China Merchants Bank
« CITIC Securities
+ Hua Xia Bank
« Industrial and Commercial Bank of China
« Industrial Bank

- Pudong Development Bank

pandemic period are shown in Table 4. As per the descriptive statistics in Table 4, stock
market returns in the pre-pandemic period between January 2019 and January 2020
were negative for all three regions. Europe suffered the worst average daily performance,
while the U.S.A. had the least negative daily return of the three regions examined. In

Page 11 of 41
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Table 4 Descriptive statistics of banking sector stock returns per region

Country Performance in prior to COVID-19 (January 2019 to January 2020)

China n=225
Mean Median Maximum Minimum Std. Dev
—0.01% <0.01% 9.52% —10.55% 1.29%
Europe n=225
Mean Median Maximum Minimum Std. Dev
—0.16% —0.08% 13.52% —1942% 2.24%
USA n=225
Mean Value Median Value Maximum Value Minimum Value Standard Deviation
<—0.01% 0.09% 8.58% —10.24% 1.59%
Country Performance throughout event windows (January 2020-December 2021)
China n=453
Mean Median Maximum Minimum Std. Dev
—0.02% <0.01% 9.55% —10.54% 1.47%
Europe n=458
Mean Median Maximum Minimum Std. Dev
0.11% 0.084% 26.06% —46.31% 3.13%
USA n=455
Mean Median Maximum Minimum Std. Dev
0.13% 0.13% 22.39% —27.28% 3.34%

line with this, Europe experienced the highest volatility during this period as per the
standard deviation of returns, while China experienced the least. In terms of the event
period analysed, throughout the entire pandemic up to December 2021, higher stand-
ard deviations of returns were observed for all regions, relative to the pre-pandemic
phase, indicative of the increased volatility of financial markets during this time. This is
also evidenced by the significantly higher minimum and maximum returns observed in
all regions during this period. However, it is noteworthy to highlight the positive daily
returns observed in both Europe and the U.S.A. This may be explained by the signifi-
cant V-shaped recovery which took place following the initial shock to financial markets,
whereby markets recovered significantly while the pandemic continued to grow and per-
sist (Mahata et al. 2021). China, however, continued to experience negative returns dur-
ing this period, with average daily returns remaining negative to a higher degree than in
the pre-pandemic phase.

Methodology

Event-study methodology

To analyse the effect of COVID-19 monetary policy responses, an event study includ-
ing daily returns of the aforementioned banking stocks was conducted. Widely used
in finance since its introduction by Fama et al. (1969), event-studies have become the
standard method of measuring stock price behaviour around events such as monetary
policy announcements, earnings announcements, regulatory changes, or other exog-
enous impactful events (Binder 1998). At its core, the event-study technique assesses
the efficiency of financial markets. In other words, whether market prices truly reflect
all available and relevant information. As such, from both a retrospective analysis and
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Event Date
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Fig. 1 A 5-Day Event Study Timeline, where the event date is equal to t,, being the date of the
announcement of a new monetary policy and t (_; 3 indicates 1-day previous, to 3-days post
announcement. An estimation period of 252 days or one calendar trading year was chosen to calculate the
average normal returns and standard deviation of the banking stocks prior to the announcement date

real-time trading perspective, such studies can be used to determine the reliability of
event-driven trading strategies by identifying whether an abnormal efficiency appears

as a result of new information.

Definition of event and event window

In this study, we follow (Ait-Sahalia et al. 2012; Ricci 2015; Fiordelisi et al. 2014) and
adopt the short five-day (— 1;+3) event window, where (t;= —1 and t, = 3). As pre-
viously mentioned, justification for this event window length is derived from meth-
odological precedents and the swift frequency that new information was disseminated
to financial markets as the COVID-19 pandemic took hold. Short five-day event win-
dows such as this have been employed in the current COVID-19 literature (Alam et al.
2020; Khatatbeh et al. 2020; Rahman et al. 2021; Thorbecke 2022). This short window
facilitates an investigation into the significance of monetary policy events in a real-time
trading perspective by identifying whether an immediate abnormality appears, and trad-
ing opportunities arise as a result of these announcements. Oler et al. (2007) find that
the most common duration chosen for the event window is 5 days, which accounts for
approximately 76.3% of the studies examined in their meta-analysis. As such, this choice
of event window follows methodological precedents in the literature. Additionally, given
the swift frequency of news dispersion throughout the pandemic and the general effi-
ciency of stock markets, this choice allows sufficient time for the market to fully digest
and incorporate the implications of the monetary policy announcement into banking
sector stock prices. Referring to Figs. 2, 3, and 4, it becomes evident that our choice to
employ a 5-day event window successfully encompasses both the prolonged response of
stock returns to announcements and/or the subsequent mean reversion of stock returns
to normality that a shorter event window would not capture. Thus, our selection miti-
gates short-term market fluctuations and daily volatility, capturing more meaningful
price movements related to the monetary policy announcement. The event date is equal
to to, being the date of the announcement of a new monetary policy by central banks in
response to COVID-19. As such, £_; 3 are indicative of 1-day previous, to 3 days post
announcement. An estimation period of 252 days or one calendar trading year was cho-
sen to calculate the average normal returns and standard deviation of the banking stocks
prior to the announcement date, in line with (McKinlay 1997). A 5-day event window
with the above notation and estimation window are illustrated below in Fig. 1, for meth-

odological reference.
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Estimation of normal and abnormal returns

The expected return of the stock during a normal non-event period is calculated from
the estimation window, or the 252 trading days before the event window using the mar-
ket model approach suggested by Sharpe (1963). Dyckman et al. (1984) found that the
adjusted average return model, the adjusted market return model, and the market model
display the same efficacy in detecting the presence of abnormal returns. As such, the
widely used market model approach using the Sharpe Single-Index Model was utilized
in this analysis to control for the effect of the event on the wider market. As per the
Sharpe (1963) model, the expected return on a stock can be decomposed into a firm-

specific component, and a market-wide component, represented by Eq. (1).
ER;t = & + Bi (Rm,t) + i (1)

where (ER;;) is equal to the expected return of stock (i) at time (t), (;) is equal to the
stock’s alpha or excess return relative to the market benchmark, (5;) is equal to the beta
of the stock, or its volatility compared to the market as a whole, and (R,,) is equal to the
return of the wider market for period (t). Due to the descriptive and explanatory nature
of this study, rather than predictive, the single-index model was employed. As Kliger
and Gurevich (2014) state, although multifactor benchmarks such as the Fama—French
3-Factor model employ multiple factors accounting for higher proportions of return var-
iability, they may also be more prone to larger estimation errors due to their more com-
plicated structures. Since the scope of this analysis is to identify and quantify the impact,
if any, of monetary policy announcements on the banking sector as a whole, the Sharpe
single-index model was employed.

To investigate the stock price reaction of the banking sector to COVID-19 monetary
policy announcements, we then estimate the abnormal returns (AR) of these stocks
using a market estimation model. In such a model, abnormal returns are estimated and
built on the actual returns of a broad-based index representing the wider financial mar-
ket, each of which has been specified in the previous section. Abnormal returns are thus
estimated by deducting the returns that would have been realized if the event or mon-
etary policy announcement had not taken place, from the actual returns that were real-
ized. In simple terms, the abnormal return AR;; is equal to (R;; — ER;;). Equation (2)
below formally describes this model, where the abnormal return (AR;;) is equal to the
differential between the realized return on the stock (R;;) on that given day and the nor-
mal return that would have occurred. This normal return is estimated from two inputs;
the relationship between the stock price and the broad-based equity index represented
by (;) and (B8;) and the return of the broader market, indicated by (R, z).

AR;y = Riy — (i + Bi(Rmz)) (2)

Adding up each of the AR s calculated, we can create a value for the CARs. In other

words, the total impact of an event over the event window.

L
CAR(t, 1) = ) ARy (3)

=t
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Given the sample-study nature of this analysis with multiple events of the same event
type (defined in Table 1), we investigate the averaged abnormal return AAR across each
event type or category of monetary policy announcement. This returns the averaged
abnormal return for all N stocks for each day in the event window. This AAR is defined
as:

N
1
AAR= ;ARM (4)
i=

Finally, since our event study holds multiple observations of differing event types, the
Cumulative Averaged Abnormal Return (CAAR) value represents the mean value of the
abnormal returns of the events across each monetary policy category and event window
interval. In other words, it sums the averaged abnormal returns over each of the T days
in the event window (— 1;+ 3), to form the cumulative averaged abnormal return.

T
CAAR = AAR, (5)
t=1

Hypothesis and significance testing of abnormal returns

We first define our null (Hp) and alternate (H;) hypothesis as below, where (1) is equal
to the mean of the abnormal returns being examined. As such, should the mean of
abnormal returns differ from 0 with statistical significance, we can thus reject the null
hypothesis and conclude that the event in question has resulted in non-zero returns, sys-
tematically different from those predicted in normal conditions.

Hy:u=0 (6)

Hi:pn#0 (7)

In order to ensure the robustness and reliability of the results and to control for com-
mon event-study limitations, we implement several parametric and non-parametric
event-study tests, as per Schimmer et al. (2015). Parametric tests assume that each firm’s
abnormal returns are normally distributed, while non-parametric tests do not rely on
the same assumptions. However, it is found consistently in the literature that daily stock
returns rarely follow a normal distribution (Fama et al. 1969; Fama 1970). Despite this,
Brown and Warner (1985) provide compelling evidence supporting the efficacy of para-
metric tests even in the presence of non-normal data. The empirical findings indicate
that within a sample comprising of at least 5 securities, the distribution of positive and
negative abnormal returns tends to exhibit a roughly equal proportion. Given this, as
the sample size expands, excess returns converge to normality as per the Central Limit
Theorem. Dyckman et al. (1984) also studied the effects of non-normality in daily stock
returns and the performance of parametric tests. Here, it was found that the issue of
non-normality does not significantly affect the statistical power of short-run event study
methods. Moreover, parametric tests remained adequately specified under the presence
of non-normality. This was also echoed by Berry et al. (1990), who specifically exam-
ined daily data and the choice of parametric versus non-parametric tests. Again, it was
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Table 5 Parametric and nonparametric significance tests utilized in this event study analysis

Test type Test name References
Parametric - Patell test - Patell (1976)
- Cross-sectional test - Brown and Warner (1985)
- Skewness-corrected test - Hall (1992)
« Crude Dependence adjustment test - Brown and Warner (1980)
Nonparametric - Generalized rank test - Cowan (1992)
« Generalized sign test - Cowan (1992)

found that parametric tests were well specified under a variety of conditions, while
non-parametric tests were not. Testing of our data revealed the presence of non-nor-
mality under the Shapiro—Wilk normality test, the results of which are available in the
Appendix in Table 13 and Figs. 9, 10, and 11. However, following the aforementioned
literature and methodological precedents, we implement both parametric and non-par-
ametric tests, as per (Brown and Warner 1985; Dyckman et al. 1984; Berry et al. 1990;
Fiordelisi et al. 2014; Ricci 2015). As outlined in Table 5 below, we implemented 3 para-
metric and 2 non-parametric event-study tests into our analysis. In the context of our
analysis and the exploratory rather than the predictive scope of our research, we argue
that the non-normality of our data does not present a significant hurdle to the analysis
of our results. The objective of this analysis is to investigate the abnormal behaviour of
bank prices surrounding monetary policy events during the COVID-19 pandemic. To
do this, we used the widely implemented market-adjusted return model as outlined in
Eq. 1. From this model, the non-normality of our subsequent abnormal returns indi-
cates the existence of a significant exogenous variable missing from our model. Despite
accounting for the broader market return, and the monetary policy event, the presence
of non-normal abnormal returns surrounding the event date leads us to believe there
are additional exogenous variables that can adequately explain the movement of bank-
ing stocks throughout the pandemic. We intend to investigate these additional factors in
future research. However, for the purpose of this analysis, we focus on the single-index
model outlined in Eq. 1 and examine the overarching abnormal behaviour of bank stock
prices surrounding these monetary policy events. Sect. "Empirical results” outlines the
results of this study.

Empirical results
Table 7 through 12 in the appendix report the AARs (7-9) and CAARs (10-12) triggered
by the announcement of monetary policy measures in response to COVID-19. Each cat-
egory of the announcement is highlighted in each panel, with the event day denoted as
day 0 and the surrounding days in the event window denoted as — 1 through + 3, for the
full 5-day event window. Figures 2, 3, and 4 accompany this section, illustrating these
CAARs for each region over the event window.

Varying levels of significance (denoted in bold in the tables) around the event day 0
are observed for all regions. As such, where significant p-values are detected in 3 or
more of the significance tests, we deem this result as a statistically significant detection
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USA - CAARs Over 5-Day Event Window (Per Event Category)
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Fig. 2 Averaged Abnormal Returns for U.S.A. banking stocks over the event window durations. While an
initial sharp response was observed in response to Reserve Policy announcements, this abnormality did not
sustain, with no statistical significance observed over the 5-day event window. Lending Operations, Interest
Rates, and ‘Other’announcements seen above resulted in statistically significant CAARs

Europe - CAARs Over 5-Day Event Window (Per Event Category)
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Fig. 3 Averaged Abnormal Returns for European banking stocks over the event window durations. Visual
significance of events designated under the ‘Other’ categorization is evident above, in response to the ECB's
announcement on inflation expectations and targets going forward
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China - CAARs Over 5-Day Event Window (Per Event Category)
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Fig. 4 Averaged Abnormal Returns for Chinese banking stocks over the event window durations,
highlighting the significance of Foreign Exchange policy announcements on Chinese banking stocks

of abnormal returns in the majority of tests. As Kliger and Gurevich (2014) illustrate,’
focusing on abnormal returns over different parts of the event window provides an
insight into the varying levels of market efficiency and the evolving market reaction to
the event. With this, the following section will first outline the significant AARs on each
day of the event window, per announcement category and region. Accompanying p-val-
ues and t-test results for statistically significant AARs and CAARs are available in each
of the tables presented.

Following this, the CAARs will be examined to determine the significance of each
announcement category as a whole over every 5-day event-window. Finally, examin-
ing these significant events, we will qualitatively explore the monetary policy actions
announced under these categorizations, the interactions these had with financial market
returns over the event window, and explore the conclusions that can be inferred in the
context of financial markets during the COVID-19 pandemic.

Outline of AAR and CAAR results

For the case of the U.S.A., Table 7 presents varying levels of significance for each
announcement category. In response to interest rate announcements, banking stocks
displayed abnormal returns on days —1 (negative), O (negative),+ 1 (negative), and +2
(positive), with statistical significance observed in 4, 3, 6, and 5 of the 6 hypothesis tests
used, respectively. In response to Foreign Exchange policy announcements, significant
abnormal returns were observed on day — 1 (negative) and + 1 (positive) under 4 and 3
of the hypothesis tests, respectively. In response to announcements regarding Lending

! Kliger and Gurevich Event Studies for Financial Research P35-37.
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Operations, statistically significant abnormal returns were observed on days —1, 0,4+ 2,
and + 3, with all but day+ 2 being negative. Negative abnormal returns were observed
on days+2 and+3 for Asset Purchase announcements, while positive returns were
observed on the event day 0. Reserve Policy announcements saw significant abnormal
returns on days 0 (negative), +2 (positive), and + 3 (positive). Finally, policy announce-
ments categorized as ‘Other’ saw large and statistically significant abnormal returns on
days — 1 (negative), + 1 (positive), + 2 (positive), and + 3 (positive).

Examining Table 10, the CAARs over the entire event window outline the CAAR and
the significance of the policy announcement category as a whole over each 5-day event
period analysed. Statistically significant CAARs under all hypothesis tests are observed
for Interest Rate (— 1.03%), Lending Operations (— 1.6%), and Other (+3.98%) policy
announcements. Each of these will be examined in further detail in Sect. "Analysis of
significant event CAARs".

The reaction of European banking stocks to the ECB’s monetary policy announce-
ments (Table 8) was significantly muted in contrast to the U.S.A. Interest Rate and Asset
Purchase policy announcements saw negative abnormal returns on the event day 0 (neg-
ative) only, while no broad significance was observed in response to Foreign Exchange
announcements. Lending Operations saw positive abnormal returns on day -1 (positive),
before fluctuating by a similar magnitude in the preceding days 0 (negative),+1 (posi-
tive), and + 2 (negative). Finally, announcements categorized as ‘Other’ saw more wide-
ranging abnormal returns on days —1 (negative),+ 1 (positive),+2 (negative), and + 3
(negative).

Examining the overall significance of the CAARs for Europe (Table 11) illustrates the
large and statistically significant abnormal returns triggered by ‘Other’ policy announce-
ments (-3.92%) over the 5-day event window, discussed in more detail in Sect. "Analysis
of significant event CAARSs".

Finally, Table 9 examines the reaction of Chinese banking stocks to the PBoC’s COVID-
19 response. We observe statistically significant abnormal returns in response to Foreign
Currency Requirement Ratio announcements on day 0 (positive), + 1 (positive), and +2
(negative), while Foreign Exchange Policy events resulted in abnormal returns on day
—1 (positive) and + 1 (positive). No observable significance was observed in response to
Interest Rate announcements, while both Lending Operations and Reserve Policy events
resulted in a mixed response, with abnormal returns observed on days —1 (negative)
and + 3 (negative) for the former, and on day + 3 (negative) for the latter.

Table 12 denotes the CAARs observed for Chinese banking stocks. Foreign Exchange
and Foreign Currency Deposit Requirement Ratio announcements resulted in the larg-
est CAARs of+1.17% and+ 1.54%, respectively. Reserve Policy announcements also
denoted a statistically significant response of —1.02% over the event window. The fol-
lowing section will expand on these results and explore in more detail the dynamics of
each policy type and their reported interaction with financial markets.

It is evident from the above that mixed abnormal returns, both positive and negative,
surround the event date 0 across all categories. This raises questions on the evolution of
market reactions and the efficiency of financial markets as a whole to the above events.
Firstly, the potential for information leakage through prior warning or market expec-
tations may result in abnormal returns prior to the event. However, the occurrence of
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pre-announcement abnormality may be indicative of normal market efficiency, whereby
information leakage results in abnormality, which is subsequently followed by a return
to normality on announcement day as the market returns to efficiency. This information
leakage and the presence of pre-announcement abnormality is not uncommon in prac-
tice. Previous research highlights how institutional trading volumes not only front-run
the occurrence of news announcements but can also predict the sentiment and reaction
of such announcements indicating a distinct information leakage and a significant price
discovery process in advance of news announcements (Hendershott et al. 2015; Chris-
tophe et al. 2010; Irvine et al. 2007). The dissemination of pandemic developments and
new information in the early stages of the pandemic was swift and abundant. Due to
this, longer event windows faced the limitation of overlapping events within the cho-
sen event window. Given this, we instead follow Lucca and Monech (2014), who quan-
tify and uncover a significant pre-announcement drift in the 24 h preceding monetary
policy announcements by the Federal Open Market Committee (FOMC). As such, our
5-day event window from — 1, to 4 3 captures the potential of pre-announcement abnor-
mality as per Lucca and Monech (2014) in the day preceding the announcement. After
the event date, our 5-day event window covers the subsequent days thereafter as the
announcement and new information are incorporated and digested by financial markets,
and where post-announcement drifts are commonly observed as the market adapts to
new information.

Abnormality in returns following the event may be indicative of an overreaction or
delayed price discovery process at play in response to new or unexpected information,
whereby stocks react abnormally in the period directly following the event date. In the
context of monetary policy decisions, Indriawan et al. (2021) investigate the returns on
bond futures in response to Federal Open Market Committee (FOMC) meetings. In this
study, they attribute large and significant post-announcement ‘drift’ returns to a more
informed market and, thus, a more informative order flow following FOMC announce-
ments. Investing in a strategy capitalizing on this persisting ‘drift’ yields a Sharpe Ratio®
of up to four times a traditional ‘buy-and-hold’ strategy. More commonly observed in
the literature is the presence of abnormal returns following earnings announcements,
or post-earnings announcement drift (Richardson and Veenstra 2022; Bernard and
Thomas 1989; DellaVigna and Pollet 2009; Hirshleifer et al. 2009). Finally, the detection
of abnormality on Day 0 only may be indicative of a market in full accordance with the
efficient market hypothesis. In line with Fama (1970), new announcements are met with
a swift and timely reaction from markets. In this case, no information leakage is evident,
and no post-event overreaction is present. In the following section, the CAARs of each
announcement category will be assessed in further detail, with qualitative extrapolations
provided in the context of COVID-19 and financial markets.

2 The Sharpe Ratio: A measure of risk-adjusted return, describing the excess return an investor receives for how much
excess return on the market they are exposed to.
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Table 6 Denotes the presence of significant CAARs per region per announcement category

U.S.A. Europe China

Interest rate Y N N
Foreign currency deposit requirement ratio N/A N/A Y
Foreign exchange N N Y
Lending operations Y N Y
Asset purchases N N N/A
Reserve policy N Y
Other Y Y N/A

Y in Green highlights the presence of statistically significant CAARs, while N in Red highlights a lack of significance. N/A in
Yellow denotes no events under this category for this region. Full results and significance tests for each region are provided
in the appendix

Discussion and implications

Analysis of significant event CAARs

The following section will analyse, compare, and contrast the presence of significant
CAARs in each announcement category across the three regions examined. No CAAR
across all announcement categories was widely significant. Table 6 below summarises
where the CAAR across the 5-day event window was on average significant, with a “Y”
indicating significance, an “N” indicating a lack of significance, and a “N/A” indicating no
relevant events in that region for that announcement category.

‘Other’ economic policies

Firstly, economic policies categorized as ‘Other’ produced significant abnormal returns
across the event window in Europe and the U.S.A. The categorization of ‘Other’ was
assigned due to the relative infrequency of these types of events compared to the other
categories, allowing an examination of the impact of isolated, but distinct announce-
ments. In Europe, this consists of a single event on the 7th of July 2021 where the ECB’s
Governing Council approved a new monetary policy strategy adopting a symmetric 2%
inflation target over the medium term. From this announcement, the ECB (2021) stated
that forceful and persistent monetary policy action would be required to avoid devia-
tions from the inflation target. The findings suggest that this event resulted in a signifi-
cant negative abnormal return over the event window for European banking stocks,
with a CAAR of —3.92% observed, with a sharp sell-off proceeding the announcement
(Fig. 3). Notably, this came at a time when rising costs and worries of inflation domi-
nated mainstream financial news outlets (Weber 2021; Dickler 2021), and as the Har-
monised Index of Consumer Prices (HICP) in the European Union surged, reaching its
highest level since the GFC (Fig. 5). As Solnik (1983) finds across all stock markets, as
measures of inflation in the economy rise, a historical negative relationship with stock
markets is observed through the Geske and Roll (1983) model, whereby inflation expec-
tations are inextricably linked with stock market returns. Similarly, Asprem (1989) also
investigated this relationship between stock prices and economic variables, finding
that both inflation and interest rates were inversely related to stock prices. While such
long-run analyses uncover this negative association, the immediate impact of inflation
announcements may also trigger a stock market reaction as evidenced by the results in
this analysis. In this case, a forceful announcement of inflation expectations and targets
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Fig. 5 Harmonized index of consumer prices (HICP) from January 2019 to December 2021, measuring
consumer price inflation, or the change over time in the prices of consumer goods and services purchased
by euro-area households

may be indicative of future economic measures necessary to curb economic conditions
in the wake of unsustainable rising inflation (Reynard 2007).

While the announcement in question appears neither independently positive nor neg-
ative, the economic state of the market environment at that time must be considered.
Knif et al. (2008) examine the reaction of stock markets to inflation news and found that
the effect of inflation events on stock returns is conditional on whether investors per-
ceive inflation shocks as good or bad in different economic states. Throughout 2021, as
inflation measures began to increase month-on-month (Fig. 5), financial markets con-
tinued to soar. With this, it can be stated that the economy was still in an expansionary
phase during this period. McQueen and Roley (1993) suggest that positive surprises in
industrial production would be perceived by stock investors as “good news” during the
Great Depression, but “bad news” in times when output and employment were high.

Extending this logic to the current market environment, we hypothesize that despite
the expansionary economic phase observed in 2021, emerging news on inflation and
positive inflation expectations were perceived as bad news by stock markets. Such
events directly signalled an increased probability of central bank interventions in the
future, such as increasing interest rates, decreasing growth rates, and a slowing econ-
omy. A key tool in a central bank’s arsenal to tackle sustaining inflation rates is the tar-
geting of future interest rates. As such, this announcement of a new inflation target by
the ECB signalled to financial markets the potential for a more hawkish stance in the
future. As the literature finds, higher interest rates increase borrowing costs for both
consumers and businesses, impacting the loan demand, and thus, the revenue and prof-
itability streams of banks (Flannery 1981; Simonson et al. 1983). Akella and Greenbaum

(1992) find this true, whereby a single unit change in interest rates causes on average,
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an opposite eight-fold change in bank stock returns. In other words, as interest rates
increase, bank stock returns decrease, explaining our negative reaction of banking stocks
to the announcement of future inflation-reducing policies.

On the other hand, economic announcements categorized as ‘Other’ in the U.S.A.
were exclusively related to Federal Reserve credit and intraday credit limit announce-
ments. This refers to the short-term funding of credit institutions and member banks
by the Federal Reserve in order to provide and maintain liquidity and reserve require-
ments. Such measures ensure a steady flow of funds in the money market between
banking institutions and consumers. The first announcement (23/04/2020) by the Fed-
eral Reserve Board increased the availability of intraday credit, suspended intraday
credit limits, waived overdraft fees, and announced a streamlined process for secondary
credit institutions to request intraday credit. The second announcement (01/10/2020)
was similarly positive in sentiment, announcing additional temporary actions aimed
at increasing the availability of intraday credit on both a collateralized and uncollater-
alized basis. A significant CAAR of+3.98% was observed in response to these policy
announcements, with positive cumulative returns observed on the three days following
the event (Fig. 2). These results reaffirm the market sentiment surrounding credit and
liquidity risks within the banking sector during the pandemic. As COVID-19 took hold
and economies shutdown, corporate liquidity began to dry up. Barometers of liquidity
and credit risk, such as the LIBOR-OIS and TED Spread, rose to their highest level seen
since the GFC of 2007-2009 (OECD 2021). Meanwhile, companies began drawing on
short-term credit lines in order to shore up balance sheets, with over $120 trillion drawn
on by European and American companies in less than one month (Platt et al 2020). As
pandemic-induced shutdowns took hold and consumer demand diminished, corpo-
rations drew increasingly on short-term credit lines, and the demand for liquid assets
thus increased significantly (Bank of England 2020). As such, positive and supportive
announcements providing a reliable and consistent flow of liquidity to major banks
resulted in a positive and significant abnormal return of +3.98% across the 5-day event
window. This echoes the findings of previous literature (Fiordelisi et al. 2014; Ricci 2015;
Naik and Reddy 2021) who observed a similar positive reaction of stock prices in the
wake of positive credit and liquidity events.

Interest rate policy announcements

Traditional financial theory suggests that stock markets should benefit from an envi-
ronment of low interest rates and lower costs of lending, borrowing, and refinancing
(Madura and Schnusenberg 2000; Vaz et al. 2008). However, our findings suggest that
interest rate policy announcements triggered significant and negative abnormal returns
in the U.S.A. only. It should be noted that while the Federal Reserve lowered the target
rate on two occasions as the pandemic took hold, the ECB’s rates were instead main-
tained and remained unchanged throughout the period under analysis, arguably explain-
ing the lack of significance observed for European banks. Evident in Fig. 3 for Europe is
a distinct lack of stock market reaction in response to interest rate policy events. The
results observed for the U.S.A. indicate that interest rate events had a contrary effect
on US banking stock returns, with a CAAR of -1.03% observed in the 5-day event win-
dow surrounding the announcements. For the US, the events under analysis contain
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only announcements of interest rate reductions or maintenance of the target rates. Thus,
the broad generalization that stock markets react positively to decreases in interest rates
does not hold. It can be suggested that several sector-specific factors outlined below,
explain this reaction.

A low interest rate environment such as that observed prior to the pandemic can pre-
sent several challenges to the banking sector. In conventional periods, Hack and Nicholls
(2021) find that low interest rates can, by proxy, increase banking profits through the
promotion of economic growth and the subsequent increases in the demand for credit,
consumer borrowing, and asset prices which will follow. However, Ulate and Lofton
(2021) find that in economies with already low or negative interest rates, policy rate cuts
can sharpy erode bank profitability as deposits by consumers become significantly cur-
tailed. This is reiterated by Ampudia and Van den Heuvel (2022), who found that sur-
prise policy rate reductions were detrimental to bank equity values. This is in contrast to
periods of higher interest rates, which saw a 1% increase in banking sector stock prices
in response to a 25-basis point reduction of the short-term policy rate. In the context of
COVID-19, these findings are further echoed by Acharya et al. (2021) who find not only
did banking stocks underperform other sectors in the financial market as the pandemic
took hold, but banks decided to reduce term lending levels even after policy measures
were implemented by central banks to support and ease market conditions. Further-
ing this argument, Borio and Hofmann (2017) provide evidence that monetary policy
becomes less effective when interest rates are persistently low. As such, it appears the
conventional inverse relationship between interest rate changes and stock prices does
not hold for the case of the banking sector in the low interest rate environment observed
during the pandemic. This is evidenced by the under-performance of banking stocks
relative to their domestic markets during COVID-19 (Demirguc-Kunt et al. 2021), and
the negative CAAR of —1.03% observed surrounding the announcement of interest rate
reductions in this analysis.

Foreign exchange/foreign currency deposit requirement ratio announcements

Foreign exchange liquidity measures and deposit requirement ratio adjustments can play
a pivotal role in alleviating strains in foreign currency markets during times of crisis.
While all markets were significantly affected around the world by the COVID-19 pan-
demic, emerging markets, arguably more susceptible to currency value fluctuations
and foreign investment freezes, suffered significantly higher exchange rate volatility. As
stated above, as global liquidity tightened at the beginning of the pandemic and com-
panies drew increasingly on short-term credit lines, even profitable companies were
exposed to a significant risk of liquidity shortfall (Demmou et al. 2021). As such, asset
prices plunged in both developed and emerging markets as foreign investors liquidated
their assets in order to shore up domestic liquidity. With this, large-scale capital out-
flows took place with an influx of domestic currency, contributing to local currency
depreciation. Hofmann et al. (2020) found that as the pandemic took hold, amplified
losses were experienced in emerging markets as local currency spreads and exchange
rates moved in lockstep with increasing portfolio outflows and bond yields. As foreign
investors sold their assets, foreign currency reserves flowed out of the country, result-
ing in an excess supply of the now-depreciated domestic currency. The flow of funds
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Chinese Yuan (¥) vs US Dollar ($) Exchange Rate (2020-2021)

0.155-

0.150-

CNY/USD

0.145-

0.140-

Jan-20 Mar20  May-20 Juk-20 Sep20  Nov-20 Jan-21 Mar-21 May-21 Juk-21 Sep-21 Nov-21 Jan-22
Date

Fig. 6 lllustrates the appreciation of the Chinese Yuan versus the US Dollar over the pandemic period
between January 2020 and January 2022. In comparison to the majority of emerging markets, the Chinese
currency strengthened throughout the pandemic

away from emerging markets in the early stages of the pandemic exceeded $120 billion,
amounting to more than the GFC and amounting to more than 1% of the GDP for many
emerging markets (De Bock et al. 2020).

With this increased susceptibility of emerging markets to foreign currency and liquid-
ity volatility, it is unsurprising that China experienced abnormal returns surround-
ing foreign exchange liquidity measures during the pandemic period. Positive CAARs
of +1.170% and + 1.540% were observed in response to foreign exchange liquidity and
foreign currency deposit measures, respectively. The positive impact of these events
is evident in Fig. 4 as CARs grew day-on-day following the announcement. Providing
stable liquidity to financial markets, the PBoC initiated and extended bilateral currency
swap agreements with South Korea, Thailand, Canada, Turkey, Japan, and England in
order to maintain adequate foreign currency reserves and to promote lending to domes-
tic banks. In such agreements, the central bank will obtain foreign currencies using
their domestic currency as collateral, thus boosting reserves that can be used to lend
and provide liquidity to banks and businesses. Compared to the Federal Reserve and
ECB, currency swap agreements are a relatively recent tool employed by the PBoC, with
the momentum of swap agreements picking up significantly after China announced its
‘Silk Road’ initiative in 2013 (Yelery 2016). As an emerging economy, the deployment of
such liquidity and crisis management tools had an expected positive impact on banking
stock returns following the announcement. Not only do such measures provide liquidity
and reserve stability to financial markets, but Yelery (2016) also finds that in the case of
China, these agreements are becoming an additional layer in an already multi-layered
global safety net, globalizing China’s domestic currency and operationalizing China’s
internationalization, without the interference and implications of currency volatilities.
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While most emerging markets experienced amplified losses and a depreciated cur-
rency during the pandemic, the Chinese Yuan in fact strengthened over 2020 and 2021,
rising 9.5% against the dollar between January 2020 and December 2021 (Fig. 6). How-
ever, due to the complex trade balances between China and the rest of the world, and the
prioritization of imports, exports, and global positioning of the Yuan at play for China,
an appreciating Yuan presented several benefits, but also risks. While Lizondo and Mon-
tiel (1989) and Krugman and Taylor (1978) state that currency appreciation and depre-
ciation are neither contractionary nor expansive, traditional economic theory would
dictate that as a currency appreciates, exports become more expensive as domestic
goods increase in value relative to their foreign counterparts. As such, a stronger Yuan
makes imports cheaper. With China’s ambitious infrastructure plans and industrial poli-
cies (Made in China 2025 and China Standards 2035 Plan, for example), cheaper imports
would provide a countermeasure against the rising costs of input commodities, a major
industrial risk in a post-COVID inflationary environment (Igan et al. 2022). However,
while some relief through an appreciating currency may be felt, China is, and always
has been a trade surplus country (Talalova and Tian 2022). As such, in a trade surplus
economy, an appreciating currency that results in cheaper imports and more expensive
exports may not be conducive to growth. Zhang (2009) investigates the nexus of Chi-
nese currency appreciation, output growth, and inflation, finding that both moderate
and sharp appreciations of the currency lead to negative shocks in economic growth for
China.

As the Yuan appreciated throughout 2020 and 2021, the PBoC announced an increase
in the foreign exchange requirement ratio on two occasions throughout the pandemic,
from 5 to 7% on 10th May 2021, and 7% to 9% on 6th December 2021. With both meas-
ures, the PBoC stated it aimed to support liquidity and reduce the supply of dollars and
other currencies onshore, thus putting pressure on the Yuan to depreciate. Both events
resulted in a positive shock to banking stocks, with CAARs of 1.54% observed across the
event 5-day window surrounding the announcements. Despite making it more expen-
sive for banks to hold dollars, the policy announcements signalled a clear awareness and
discomfort of the PBoC to the appreciation of the Yuan. As such, it can be argued that
a definitive macroeconomic stance and vision for a weaker Yuan and cheaper exports
was digested positively by financial markets amid a surge in the currency’s value. For the
U.S.A. and Europe, no such events surrounding Foreign Currency Deposit Requirement
Ratios were recorded.

Lending operations announcements

Throughout the pandemic, the Federal Reserve, ECB, and PBoC all engaged in liquid-
ity assistance and credit provision measures through lending operation initiatives.
Announcements by the Federal Reserve focused primarily on supporting and extend-
ing daily overnight repo operations across short-term durations, alongside new lending
programs tailored to supporting the liquidity, credit, and asset requirements of various
financial sector segments (Cantu et al. 2021). Additionally, the announcement of the
Pay-check Protection Program Liquidity Facility is included under this scope. Similarly,
in the case of China, there was a strong focus by the PBoC to maintain reasonable and
adequate liquidity in the banking system through the use of reverse repo operations.
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Distribution of Monetary Policy Announcements Throughout the Pandemic (2020-2021)
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Fig. 7 The distribution of monetary policy announcements throughout the pandemic. As can be seen, a
clustering of events exists in the initial stages of the pandemic during the first six months of 2020, a time of
significant financial market downturn and volatility

Baldwin and Weder di Mauro (2020) outlined the almost unlimited “quantitative easing”
provided by the Federal Reserve and ECB during the pandemic, which included pur-
chases of government bonds, commercial paper, and mortgage-backed securities. Mean-
while, in China, a stronger focus was placed on providing liquidity and incentivizing
lending to small and medium-sized businesses. Funke and Tsang (2020) reveal China’s
contrasting policy approach, instead focusing on containing the nation’s debt pile. The
targeted macro stimulus policies of the PBoC, therefore, contrast with the more extreme
monetary and fiscal policies implemented by both the Federal Reserve and the ECB. The
PBoC'’s focus on providing immediate credit and liquidity to small and medium-sized
businesses indicates an ultimately milder policy response when compared to the other
regions examined.

For the case of the ECB, while immediate and short-term liquidity measures were
provided to financial markets, 8 of the 10 events compiled in this analysis made refer-
ence to TLTRO (Targeted Longer-Term Refinancing Operations) or PELTRO (Pandemic
Emergency Longer-Term Refinancing Operations), the latter which only commenced in
May 2021. Unlike both the Federal Reserve and PBoC, no distinct reference to overnight
reverse repo operations or shorter-term overnight financing was evident in the ECB’s
announcements. Instead, a focus on the stability of liquidity conditions through the
targeting of longer-term operations was evident. Given the short-term market focus of
this study and the 5-day event window, the longer-term sentiment apparent in the ECB’s
announcements may explain the lack of abnormal returns observed for European banks
in response to these announcements. However, in the case of the US and China, the sup-
port of liquidity, credit, and overall stability in the banking system as a result of central
bank policies was not reflected by way of abnormal positive returns either. In fact, nega-
tive CAARs were observed for the US and China of —1.66% and — 0.45%, respectively in
response to lending operations announcements.
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Performance of Stock Market Benchmarks Throughout the Pandemic (2020-2021)
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Fig. 8 lllustrates the price-action of the broad stock market benchmark indices used in this analysis. A sharp
downturn in response to the pandemic taking hold was followed by a significant recovery in the proceeding
months

Figure 7 below illustrates the distribution of announcement categories in all three
regions over 2020 and 2021. A salient point to note is the abundance of all announce-
ment categories in the early months of the pandemic. In particular, there is a distinct
clustering of lending operations announcements in the first 6-months of 2020, a time
of significant concurrent financial market volatility. In the case of China, 4 of the 9
announcements occurred before May 2020. This increases to 6 of the 10 announcements
by the ECB, and 19 of the 39 announcements by the Federal Reserve. As such, despite
the positive sentiment and tangible support that the announcements provided, these
announcements came at a time of significant market uncertainty. Figure 8 below illus-
trates the performance of the benchmark indices used in this analysis during this period.
From both Figs. 7 and 8, it is clear that the clustering of announcements occurred along-
side a significant decrease in stock markets as the pandemic took hold. It appears that
despite these announcements, the addition of stable and adequate liquidity into the
banking system at these early stages of the pandemic was not reflected in the form of
immediate positive abnormal returns. On the contrary, banking sector stocks suffered
an abnormal negative return in response to these events which occurred at a time when
global markets were in a state of widespread downturn. This is in-line with the current
evidence that banking sector stocks underperformed significantly relative to other sec-
tors as the pandemic took hold (Aldasoro et al. 2020; Acharya 2021). However, this does
not suggest an ineffectiveness of the policy interventions which were implemented. In
fact, monetary policy has been found to be more potent during financial crises, reducing
the likelihood of adverse feedback loops (Mishkin 2009) and preventing deeper reces-
sions (Bech et al. 2014). In the context of COVID-19, this importance is echoed by Cas-
anova et al. (2021) who outline how central banks provided stability and assurance to
the banking sector, strengthening lending capacities and incentivizing further lending.
While the importance and effectiveness of these monetary policy interventions are clear,
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this benefit was not realized in the short 5-day event window used in this analysis. Fur-
ther research in this area should expand on this 5-day trading-centric event window and
implement a longer-term window in order to capture the tangible macroeconomic ben-

efits of such policy actions.

Reserve policy

Reserve policies resulted in a negative CAAR of —1.02% in China. In our dataset, only
one reserve policy was recorded by the Federal Reserve, and no reserve policy announce-
ments by the ECB. In the case of the U.S.A., a large negative reaction of —6.21% was
realized by Day+ 1. However, this returned to normalcy by Day+ 3, with a statistically
insignificant return of — 1.75% by the end of the event window. As per Kliger and Gurev-
ich (2014), this may be indicative of an efficient market at play, whereby new informa-
tion is digested by markets in a relatively timely manner, in accordance with the efficient
market hypothesis. The significance of reserve policy events in China may arise from
the fact that reserve requirement policies remain an integral part of emerging market
policy toolkits, to a higher degree than advanced economies (Schanz 2019). The use of
reserve policies in China and emerging markets, in general, was more widespread than
in advanced economies. In most cases this involved reductions to requirement ratios.
In all five announcements, the PBoC reduced the amount of cash banks were required
to hold in reserves by as much as 200 basis points, freeing up liquidity and injecting
cash reserves back into the banking system. While, theoretically, a reduction in reserve
requirements should positively benefit a bank through the supply of additional cash to
lend and earn interest on, mixed findings are observed in the literature concerning the
translation of this into positive stock returns. Kolari et al. (1988) find using an event-
study methodology that changes in the reserve ratio were found to have little effect on
security prices. Conversely, Osborne and Zaher (1992) find statistically and economi-
cally significant abnormal returns on the day following the announcement of reserve
ratio changes. On the other hand, work by Brunner and Lown (1993) suggests that lower
reserve requirements are unlikely to have much impact on volatility in the reserve mar-
ket. While again occurring during a time of significant overarching market volatility, our
results suggest that the announcement of reserve ratio policies did not immediately and
positively impact the return on banking stocks. On the contrary, a negative CAAR of
—1.02% was observed.

Conclusion and avenues for further research

This study investigates the reaction of the banking sectors in China, the U.S.A., and
Europe to major monetary policy interventions announced throughout the COVID-19
pandemic. Segmenting each monetary policy into a distinct category, our findings high-
light the diverse impact that monetary policy announcements had on the banking sector
throughout the COVID-19 pandemic, providing insights to policymakers and all finan-
cial market stakeholders in the event of future waves of COVID-19, or further extreme
societal disruptions. By understanding the market reactions to different types of mon-
etary policy interventions, decision-makers can design appropriate strategies and meas-
ures to mitigate the economic impact. The positive impact of foreign exchange-related
announcements by the PBoC on banking sector stock prices highlights the significance
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and susceptibility of emerging markets to foreign currency deposit shocks and the posi-
tive stock market effects of taking proactive preventative action. On the other hand, the
announcement of intra-day credit and liquidity provisions in the U.S.A. had a positive
impact on banking sector stock prices, highlighting the significance of these tools going
forward in mitigating volatility and enhancing confidence in the banking sector in the
short term. Finally, the negative reaction of stock returns in the EU to inflation-related
announcements serves as a reminder to policymakers to closely monitor systemic risks
within the banking sector. Increased borrowing costs, reduced lending margins, and
potential profitability challenges can have a broader impact on financial stability. Given
this, policymakers need to strike a balance between controlling inflation and maintain-
ing financial stability. This knowledge can help shape policies, regulations, and interven-
tions aimed at stabilizing financial markets, supporting economic recovery, and ensuring
the resilience of the financial sector in the face of future crises or societal disruptions.

In our findings, a prominent observation was that despite the expectation that inter-
est rate reductions would provide positive sentiment to stock markets, these announce-
ments instead resulted in negative returns in the U.S.A., with a lack of significance
observed for Europe and China. Our results suggest that persistently low interest
rates in the pre-pandemic global economy may have nullified the significance of these
announcements.

Secondly, our results reveal the significance of foreign exchange policy announcements
on Chinese stock markets, with significant and positive abnormal returns observed. As
the PBoC implemented foreign exchange policies, this provided the necessary liquidity
and stability within currency markets to sustain business operations in the economy.
The success of the PBoC’s foreign exchange policies is evidenced not only by the posi-
tive abnormal returns but also by the appreciation of the Yuan over the same period. As
the Yuan strengthened against the dollar, the PBoC announced an increase in the for-
eign currency requirement ratio on two occasions, effectively depreciating the Yuan, and
decreasing the cost of exports, prompting a positive return within the banking sector.

Finally, our results reveal a muted reaction of European banking stocks in response to
monetary policy announcements made by the ECB. This raises several important con-
siderations for the monetary union in times of crisis. While all three regions examined
stand as important and economically significant currency regions, the E.U. differs from
both the U.S.A. and China, as it currently exists as a monetary, but not fiscal or unitary
union. With this, the susceptibility for crises to be felt asymmetrically in different mem-
ber states increases. Despite the COVID-19 pandemic being a large and symmetric exog-
enous shock to the global economy, it can be argued that the variability of the underlying
economic structures in each European member state increases the risk of asymmetric
impacts across both sectors and countries as a whole. The European Commission (2020)
highlighted this asymmetric impact, identifying Southern European states as more sus-
ceptible to deeper recessions in the aftermath of the pandemic, rekindling the criticisms
of the asymmetric transmission of risk within the monetary union which came to light
in the wake of the GFC (Pagoulatos 2020).

While this analysis selected the largest banking stocks in the Eurozone as a whole,
future research needs to focus more intently on the fiscal response of each country con-
current with the overarching monetary policies announced by the ECB on the stock
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market performance within each member state. Given that the union’s economic struc-
ture cannot be changed in the immediate near future, the fiscal response of each indi-
vidual member state will likely play a pivotal role in shaping each nation’s recovery. This
prompts the potential for further, more granular analyses into the transmission of the
ECB’s monetary policy initiatives and the impact these have on a country-by-country
basis within the monetary union.

Furthermore, future research may focus on longer event windows surrounding signifi-
cant monetary policy announcements. While the selection of a 5-day event window was
chosen on the basis of event-driven trading and the immediate pre-and-post announce-
ment drifts identified currently in the literature (Lucca and Moench 2014; Hirshleifer
et al. 2009), longer event windows may also be utilized to investigate the longer-term
impact of what are likely to be long-dated macroeconomic policy initiatives. Finally,
while this analysis utilizes the standardized dataset compiled by Cantu et al. (2021),
future research may capture the more recent macroeconomic developments which
emerged in 2022 and beyond. As the global economy emerges from the COVID-19 pan-
demic, it is important to now assess the impact of monetary policy announcements on
stock markets as the global economy manages a new set of risks in the form of sustaining
inflation, increasing interest rates, and political unrest.

Appendix
See Figs. 9,10 and 11.
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Fig. 9 US.A-lllustrates the Histogram of Abnormal Returns with a normal distribution overlayed for
reference. The daily abnormal returns over the event study do not follow a complete normal distribution
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Fig. 10 Europe lllustrates the Histogram of Abnormal Returns with a normal distribution overlayed for
reference. The daily abnormal returns over the event study do not follow a complete normal distribution

China - Histogram of Abnormal Returns with Normal Distribution Overlay

50 4 === Normal Distribution
mmm Abnormal Returns

0.
-0.03 -0.02 -0.01 000 0.01 0.02
Abnormal Returns

Fig. 11 China lllustrates the Histogram of Abnormal Returns with a normal distribution overlayed for
reference. The daily abnormal returns over the event study do not follow a complete normal distribution

See Table 7, 8,9, 10, 11, 12 and 13.
Significance tests and corresponding p values are noted on the right-hand side col-
umns, with significance (p value <0.05) denoted with a bold underlined value
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Table 7 US.A—averaged abnormal returns (AARs) over each day of the 5-day event window per
monetary policy announcement categorisation

Event date -1 0 1 2 3

Interest rate events —0.56% —0.18% —0.65% 0.44% —0.07%
Positive: negative AARs 102:122 127:.97 91:133 90:134 102:122
Patell test 1.00E — 04 4.00E — 04 2.90E—13 3.00E—04 435E—-01
Generalized sign Z test 2.88E—01 2.27E—02 1.13E—02 7.60E—03 2.88E—01
Cross sectional test 2.50E—03 2.79E—-01 3.00E —04 4.86E — 02 6.11E—01
Generalized rank Z test 6.92E—02 9.50E—01 1.00E — 04 9.26E —01 1.12E—-01
Skewness corrected test 9.00E — 04 2.70E—01 1.00E — 04 241E—-02 6.00E—01
CDA test 1.00E — 63 9.23E—12 3.38E—75 5.23E—47 2.90E—03
Foreign exchange events —0.59% 0.07% 0.29% —0.03% 0.06%
Positive: negative AARs 129:141 128:142 153117 127:143 129:141
Patell test 6.15E—08 2.18E—01 2.50E—03 4.50E—-01 349E—-01
Generalized sign Z test 5.69E—01 4.90E—-01 1.87E—02 4.17E-01 5.69E —01
Cross sectional test 9.00E — 04 6.96E — 01 1.34E—-01 8.55E—-01 7.34E—-01
Generalized rank Z test 8.62E—02 943E—-01 746E —02 4.59E—-01 7.25E—01
Skewness corrected test 1.00E — 04 6.85E—01 1.53E—-01 8.44E —01 7.29E—01
CDA test 1.14E—73 1.40E— 03 3.00E—29 1.44E—-01 7.80E—03
Lending operations events —0.54% —0.54% —0.14% 0.32% —0.70%
Positive: negative AARs 149:215 162:202 176:188 199:165 148216
Patell test 1.83E—10 1.25E—22 1.64E—01 2.51E—06 5.00E—16
Generalized sign Z test 4.00E — 04 2.84E—02 4.69E —01 9.16E—-02 3.00E—04
Cross sectional test 3.00E —04 1.10E—03 397E-01 4.72E—02 0.00E 400
Generalized rank Z test 4.00E — 04 1.40E — 03 4.55E—-01 4.34E — 02 1.00E — 04
Skewness corrected test 2.00E—04 7.00E — 04 395E—01 4.78E — 02 0.00E + 00
CDA test 2.88E—117 4.09E—116 2.77E—23 3.41E—70 9.32E — 142
Asset purchase events 0.19% 0.40% —0.32% —0.26% —0.53%
Positive: negative AARs 131:121 152:100 133:119 102:150 102:150
Patell test 1.02E — 02 1.60E — 03 4.00E — 04 3.50E—02 5.11E—10
Generalized sign Z test 5.68E—01 1.30E—03 411E-01 2.10E—03 2.10E—03
Cross sectional test 233E-01 6.66E — 02 1.55E-01 1.82E—-01 2.20E—03
Generalized rank Z test 8.55E—02 6.00E — 04 4.68E—01 1.66E—01 3.70E—03
Skewness corrected test 240E—01 7.57E—02 145E-01 1.86E—-01 1.00E —03
CDA test 5.85E — 21 3.10E—60 7.06E — 45 1.77E—33 2.43E—82
Reserve events —0.93% —2.92% —2.36% 2.53% 1.93%
Positive: negative AARs 6:8 4:10 5:9 10: 4 10:4

Patell test 2.12E—02 4.00E — 21 4.75E—16 2.29E—20 6.82E — 09
Generalized sign Z test 5.68E—01 1.01E—01 2.69E—01 1.17E—-01 1.17E—-01
Cross sectional test 481E-01 4.94E — 02 9.14E—02 3.18E—02 1.61E—02
Generalized rank Z test 4.08E—01 4.04E — 02 730E—02 1.77E—02 8.40E—03
Skewness corrected test 482E—-01 4.06E — 02 5.63E—02 1.75E— 02 2.37E—02
CDA test 0.00E +00 2.40E—32 1.76E — 23 4.25E—26 3.37E—-17
Other events —0.78% —0.23% 1.45% 1.64% 1.90%
Positive: negative AARs 14:14 10:18 16:12 20:8 27:1

Patell test 1.20E—03 441E-01 4.00E — 04 1.26E—09 9.81E—11
Generalized sign Z test 9.87E—01 1.26E —01 460E—-01 2.44E—02 9.73E—07
Cross sectional test 1.36E — 02 381E—01 1.10E—03 1.20E— 03 5.68E — 07
Generalized rank Z test 1.54E — 02 1.08E—01 6.00E — 03 2.00E—04 1.15E—10
Skewness corrected test 1.09E — 02 421E-01 7.00E—04 8.00E — 04 1.84E — 15

CDA test 0.00E+00 1.92E—-01 6.87E—15 4.49E—18 9.65E —23
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Table 7 (continued)

Parametric and nonparametric significance tests are listed on the left-hand side, with significance (p value <0.05) denoted
with a bold underlined value

Table 8 Europe—averaged abnormal returns (AARs) over each day of the 5-day event window per
monetary policy announcement categorisation

Event date -1 0 1 2 3

Interest rate policy events —0.04% —041% 0.30% 0.06% —0.19%
Positive: negative AARs 111:159 114:156 121:149 165:105 132:138
Patell test 8.20E—01 7.00E — 04 1.95E—02 8.70E—01 1.67E—01
Generalized sign Z test 1.05E—02 2.84E—02 1.80E—-01 1.00E — 04 9.99E —-01
Cross sectional test 7.58E—-01 6.10E—03 6.15E—02 7.66E —01 1.63E—01
Generalized rank Z test 3.10E-01 9.60E — 03 8.68E—01 7.10E—03 5.80E—01
Skewness corrected test 7.70E—01 6.60E — 03 4.18E —02 8.02E—01 1.51E-01
CDA test 9.13E—-02 3.02E— 46 1.44E — 29 1.30E—02 6.93E—15
Foreign exchange policy events —0.59% 0.07% 0.29% —0.03% 0.06%
Positive: negative AARs 129:141 128:142 153:117 127:143 129:141
Patell test 6.15E—08 2.18E—01 2.50E—03 4.50E—01 349E-01
Generalized sign Z test 5.69E—01 4.90E — 01 1.87E—02 4.17E—01 5.69E—01
Cross sectional test 9.00E—04 6.96E — 01 1.34E-01 8.55E—-01 7.34E-01
Generalized rank Z test 8.62E—02 943E—-01 746E —02 4.59E—01 7.25E—01
Skewness corrected test 1.00E — 04 6.85E—01 1.53E—-01 844E —01 7.29E—-01
CDA test 1.14E—73 1.40E—03 3.00E—29 144E—-01 7.80E—03
Lending operations policy events 0.78% —0.64% 0.64% —0.78% —0.17%
Positive: Negative AARs 64:44:00 40:68 50:58:00 56:52:00 54:54:00
Patell test 8.85E—08 5.30E—03 0.00E+00 1.18E—10 1.69E —01
Generalized sign Z test 4.43E—02 9.10E—03 494E—-01 6.38E—01 931E-01
Cross sectional test 4.90E—03 5.75E—-02 6.70E — 02 5.66E — 02 6.04E—01
Generalized rank Z test 2.20E—03 4.93E—02 3.55E—-01 1.13E-01 6.99E—01
Skewness corrected test 4.40E — 03 6.49E — 02 3.88E—02 3.90E—02 591E-01
CDA test 3.44E —37 1.32E—27 1.84E — 27 1.20E—36 9.00E — 04
Asset purchase policy events 0.11% —0.54% 0.38% 0.05% —0.13%
Positive: negative AARs 78:102 72:108 83:.97 115:65 80:100
Patell test 1.10E—01 1.00E — 04 1.82E—02 9.57E—-01 8.06E—01
Generalized sign Z test 1.17E-01 1.38E—02 411E-01 1.00E — 04 2.04E-01
Cross sectional test 6.00E—01 2.40E—02 127E-01 871E—01 532E-01
Generalized rank Z test 4.09E—01 1.00E—02 7.66E—01 8.01E—02 3.66E—01
Skewness corrected test 5.95E—01 2.84E—02 1.04E—01 8.90E —01 545E—01
CDA test 4.00E — 04 1.09E —45 8.99E — 28 9.88E—02 1.00E — 04
Other policy events —1.63% —0.28% 0.93% —1.10% —1.84%
Positive: negative AARs 02:16 08:10 16:02 02:16 01:17

Patell test 4.00E — 04 741E—01 7.67E—02 3.01E—02 3.00E—04
Generalized sign Z test 1.60E — 03 745E—01 6.00E — 04 1.60E—03 3.00E — 04
Cross sectional test 0.00E+00 3.58E—01 2.00E—04 0.00E +00 2.85E—06
Generalized rank Z test 5.30E—07 6.01E—01 3.64E—06 7.90E —07 1.00E —09
Skewness corrected test 1.00E — 04 3.18E—-01 3.48E—06 7.91E—07 7.52E—08
CDATest 1.11E—06 4.01E—-01 4.70E—03 9.00E — 04 4.96E — 08

Parametric and nonparametric significance tests are listed on the left-hand side, with significance (p value < 0.05) denoted
with a bold underlined value
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Table 9 China—averaged abnormal returns (AARs) over each day of the 5-day event window per
monetary policy announcement categorisation

Event date -1 0 1 2 3

Interest rate policy events —0.06% 0.03% —0.03% 0.01% 0.29%
Positive: negative AARs 71:61 53:79 66:66 51:81 37:95

Patell test 435E—-01 6.63E—01 8.06E—01 7.58E—01 3.26E — 06
Generalized sign Z test 1.93E—-01 6.67E —02 6.67E—01 291E—02 3.82E—06
Cross sectional test 4.89E—-01 7.84E—01 7.60E—01 9.29E —01 145E—-01
Generalized rank Z test 4.22E—-01 3.05E—-01 7.85E—01 2.56E—-01 492E—-01
Skewness corrected test 4.65E—01 7.52E—01 7.84E—01 8.74E—01 1.07E—01
CDA test 3.70E—03 1.06E—01 1.68E—01 502E-01 8.43E —38
Foreign exchange policy events 0.39% —0.05% 0.60% 0.16% 0.07%
Positive: negative AARs 50:38 40:48 63:25 44:44 45:43

Patell test 7.40E—03 9.74E—01 2.47E—07 1.68E—01 4.64E—01
Generalized sign Z test 6.87E—02 7.53E-01 4.30E—06 5.90E—-01 452E—-01
Cross sectional test 3.50E—03 6.01E—-01 1.76E —06 3.78E—01 547E-01
Generalized rank Z test 2.17E—02 8.85E—01 3.42E—09 1.11E=01 5.02E-01
Skewness corrected test 9.00E — 04 599E —01 2.83E—07 3.64E—01 535E-01
CDA test 1.99E — 25 1.38E—01 2.13E—47 2.29E—06 4.45E — 02
Foreign currency req ratio events 0.05% 0.91% 0.84% —057% 0.31%
Positive: negative AARs 5:6 10:1 10:1 1:10 10:1

Patell test 7.60E—01 4.26E — 02 3.62E—02 795E—02 2.95E-01
Generalized sign Z test 8.58E—01 4.50E—03 4.50E — 03 9.50E — 03 4.50E — 03
Cross sectional test 7.27E-01 7.67E—02 1.89E—02 4.00E — 04 5.13E-02
Generalized rank Z test 2.36E—01 3.82E—02 5.38E—06 6.05E — 06 5.00E — 04
Skewness corrected test 7.93E—01 9.90E — 03 2.00E—04 5.00E — 04 1.99E—-01
CDA test 8.62E—01 5.00E—04 1.40E—03 2.97E—02 242E-01
Lending operations policy events —0.23% 0.05% —0.01% —0.09% —0.17%
Positive: negative AARs 3861 52:47 52:47 47:52 32:67

Patell test 2.80E—03 691E—01 8.80E—01 239E-01 3.94E — 02
Generalized sign Z test 565E—02 3.63E—01 3.63E-01 9.23E-01 1.80E — 03
Cross sectional test 3.26E—02 6.71E—-01 9.14E—-01 439E—-01 4.87E—02
Generalized rank Z test 1.30E—03 592E—-01 7.58E—01 267E—-01 1.10E—03
Skewness corrected test 4.37E—02 6.71E—01 8.72E—01 4.66E — 01 8.89E—02
CDA test 9.52E — 21 3.00E —02 543E—-01 2.00E—04 1.72E—12
Reserve policy events —0.13% —0.10% —0.23% —021% —0.35%
Positive: negative AARs 19:36 23:32 20:35 19:36 13:42

Patell test 8.20E—01 2.76E—-01 1.18E—01 1.59E—-01 1.41E—02
Generalized sign Z test 5.54E—-02 4.03E—-01 9.98E —02 5.54E—-02 4.00E — 04
Cross sectional test 3.77E-01 543E—-01 1.50E—-01 1.97E-01 0.00E+00
Generalized rank Z test 4.72E—-01 3.19E—-01 3.79E—02 6.08E—01 1.04E — 07
Skewness corrected test 3.14E-01 530E—-01 1.82E—01 8.66E —02 4.28E — 06
CDA test 6.10E—03 3.11E—02 4.09E— 06 0.00E + 00 3.34E—12

Parametric and nonparametric significance tests are listed on the left-hand side, with significance (p value <0.05) denoted
with a bold underlined value
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Table 10 U.S.A-cumulative averaged abnormal returns (CAARs) over the 5-day event window per
monetary policy announcement category

Policy CAAR Pos:Neg Number  Patell Z CsectT Generalized Generalized Skewness

category  value CAR of CARs signZ rank Z corrected T
(%)

Interest -1.03 87:137 224 1.04E—07 1.10E—03 2.20E—03 9.00E — 04 6.00E — 04

rate

Foreign —-0.92 5161 112 4.00E—04  144E-01 3.93E—-01 331E—-01 1.27E—-01

exchange

Lending —-1.60 131233 364 6.99E — 21 2.95E—-07 5.28E—08 447E—-10 3.65E — 07

operations

Asset —0.52 110:142 252 5.80E—03 2.00E—-01 3.80E—02 1.30E—-01 1.94E—01

purchases

Reserve -175 68 14 3.14E—02  462E-01 5.68E—01 4.36E—01 3.93E—-01

policy

Other 3.98 27:1 28 6.40E—08 4.42E—06 9.73E—07 7.10E—09 1.67E —09

Significance tests and corresponding p values are noted on the right-hand side columns, with significance (p value <0.05)
denoted with a bold underlined value

Table 11 Europe — Cumulative Averaged Abnormal Returns (CAARs) over the 5-day event window
per Monetary Policy Announcement Category

Policy CAAR Pos:Neg Number Patell Z CsectT Generalized Generalized Skewness

category  value CAR of CARs signZ rank Z corrected T
(%)

Interest —0.28 120:150 270 2.90E—01 3.76E—01 144E—-01 459E—-01 3.68E—01

rate

Foreign —0.20 140:130 270 6.60E —01 5.95E—-01 441E-01 6.69E—01 587E—01

exchange

Lending —0.17 5454 108 6.96E — 01 787E—01 931E-01 921E-01 781E—01

operations

Asset —-0.13  81:99 180 9.74E—01 8.00E—01 2.63E—01 9.05E—01 7.96E — 01

purchases

Other —3.92 0:18 18 4.00E — 04 8.87E—08 0.00E + 00 3.31E—11 1.98E — 07

Significance tests and corresponding p values are noted on the right-hand side columns, with significance (p value <0.05)
denoted with a bold underlined value

Table 12 China—cumulative averaged abnormal returns (CAARs) over the 5-day event window per
monetary policy announcement category

Policy CAAR Pos:Neg Number PatellZ CsectT Generalized  Generalized  Skewness

category value CAR of CARs sign Z rank Z corrected T
(%)

Interest rate  0.25 37:95 132 742E—02 4.86E—01 3.82E— 06 1.89E—01 4.56E—01

Foreign 1.17 59:29.00 88 798E—06 1.20E—03  2.00E—04 5.49E — 06 2.00E—04

exchange

Foreign Ccy 1.54 11:00 1 9.60E — 02 3.67E—02  6.00E—04 3.00E — 03 1.90E—03

deposit req

ratio

Lending —0.45 3366 99 7.50E—03  535E-02 3.60E—03 5.00E —04 7.03E—-02

operations

Reserve —1.02 2035 55 250E—03 2.58E—02  9.98E—02 6.30E—03 2.45E—02

policy
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Table 13 Normality testing for each region, conducted on the abnormal returns (ARs) of banking
stock prices to monetary policy events. The test indicates a distinct lack of normality in the abnormal
returns data

Statistic US.A Europe China
Mean —0.002 —0.001 0.000
Standard deviation 0.029 0.027 0.011
Skewness —0.153 —0.110 0.646
Kurtosis 1.729 2.231 1.852
Shapiro-wilk stat 0.971 0.957 0.952
Shapiro-Wilk P Value 1.15E—-30 1.78E—33 142E—24

Abbreviations

AAR Averaged abnormal returns

AR Abnormal returns

CAAR Cumulative averaged abnormal returns
CAR Cumulative abnormal returns

ECB European central bank

FOMC Federal open market committee

GFC Global financial crisis

HICP Harmonized index of consumer prices

PBoC People’s bank of China
PELTRO  Pandemic emergency longer-term refinancing operations
TLTRO Targeted longer-term refinancing operations
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