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Abstract

This thesis investigates the relationship between share repurchases and operating
performance among publicly listed banks in North America and Europe during the period
2010-2022. The analysis examines whether buybacks contribute to improved financial
performance, measured by return on assets (ROA) and return on equity (ROE), and whether
this relationship was affected during the Covid-19 pandemic. By using panel data from 2010
to 2022 and applying fixed effects regression models, the study incorporates a sample of 37
large banks, segmented by region and adjusted for crisis-specific effects through interaction
terms. The results indicate that repurchases are generally associated with improved
performance, particularly in terms of ROE and that this effect is stronger among North
American banks. These findings appear more consistent with the Free Cash Flow Hypothesis,
suggesting that repurchases are used to manage excess capital and improve efficiency.
However, the performance-enhancing effect of buybacks weakened significantly during the
Covid-19 period. The study contributes to existing literature by extending the analysis
beyond prior timeframes and highlighting the conditional effectiveness of share repurchases
in the banking sector while also examining impact of the COVID19- shock. The results offer
implications for financial managers and policymakers evaluating capital distribution
strategies under varying macroeconomic environments.
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1. Introduction

In this section, we outline the objectives of our thesis: analyzing the relationship between
share repurchases and the operating performance of publicly listed banks in North America
and Europe. We also assess the impact of COVID-19 on the operating performance. We
provide background information on relevant financial theories, such as the free cash flow
hypothesis and the information signaling theory.

1.1 Background

Over the past decades, share repurchases have become a central feature of corporate payout
policy leading to stock buybacks in the U.S. being projected to exceed $1 trillion in 2025'.
Share repurchase? refers to the process where a company buys back its own shares from the
open market, reducing the number of outstanding shares and increasing the ownership share
of remaining investors. In the United States in particular, buybacks have increasingly
replaced dividends as the primary alternative for returning capital to shareholders
(Vermaelen, 1981).

Corporations may prefer buybacks over dividends for several reasons. One reason is due to
tax efficiency, as buybacks generally allow investors to defer taxes until capital gains are
realized, often at lower rates than those applied to dividends. Buybacks also provide
managerial flexibility, as firms can, for instance, postpone repurchase programs without
facing the negative market reactions typically triggered by dividend cuts. This flexibility
makes buybacks an attractive alternative within the broader dividend policy framework,
especially for firms seeking to maintain control over payout timing while avoiding negative
signaling associated with reducing dividends (Brav et al., 2005).

Companies may also take opportunity and repurchase shares when they believe their stock is
trading below fair value, thereby sending a positive signal to the market. This relates to the
information signaling hypothesis, which suggests that managers use buybacks to convey
private information about firm undervaluation. In contrast to dividends, which are often
viewed as long-term commitments, repurchases can be used more selectively to signal
confidence in future performance without the same rigid expectations for continuity
(Vermaelen, 1981).

Buybacks can act as practical use of excess cash as an alternative to other investment
opportunities that may be less attractive. By reducing the number of shares outstanding, firms
can enhance their Earnings Per Share (EPS), even if total earnings remain unchanged
(Stunda, 2017). Repurchases can also enable firms to respond to short-term stock price
fluctuations or broader market volatility, this flexibility may also explain why repurchases are
commonly viewed as a signal of managerial confidence (Ikenberry, Lakonishok and
Vermaelen, 1995).

1 US Stock Buybacks to Hit $1 Trillion in 2025, Goldman Says, Bloomberg, March 7, 2024.

2 Throughout the thesis, we use the terms “stock buybacks” and “share repurchases” interchangeably. Both refer
to the same practice, i.e. when a company buys back its own shares from the market, often to return value to
shareholders or influence financial ratios.



Corbalédn and Ferrer, (2025) highlight two widely discussed motives behind share repurchases
that are particularly relevant in financial contexts. The first is the signaling hypothesis, which
suggests firms buy back shares to convey private information to the market, often to indicate
undervaluation. The second is the free cash flow hypothesis, which posits that buybacks are
used to reduce agency problems by returning excess capital to shareholders, thereby limiting
the potential for inefficient investments (Jensen, 1986).

Banks operate under conditions that clearly distinguish them from non-financial firms,
primarily due to heavy regulation and their systemic role in the economy. Repurchase
decisions are therefore shaped by a combination of internal capital management strategies
and external regulatory constraints. Post-crisis frameworks such as Basel III have introduced
stricter capital adequacy requirements, affecting both the timing and scale of repurchases.
Nevertheless, buybacks remain an appealing method for distributing profits in a sector where
organic growth is limited and innovation plays a reduced role. Banks instead depend on scale
and operational efficiency to stay competitive. The period from 2008 to 2020 was marked by
historically low interest rates across both the U.S. and Europe, leading to a situation with a lot
of liquidity in the financial system. For banks, this often meant lower profitability and
returns, which may have encouraged them to use share repurchases as a way to improve
capital efficiency and return value to shareholders. Under these conditions, share repurchases
represent an attractive corporate strategy for bank shareholders (Corbalan and Ferrer, 2025).

1.2 Problem description and analysis

Existing literature mainly focuses on non-financial firms or the short-term effects of
repurchase announcements on stock prices (Ikenberry, Lakonishok and Vermaelen, 1995) and
(Vermaelen, 1981). Studies that investigate the effect of actual repurchase activity on
operating performance in the banking sector are comparatively few, Hirtle, (2004) and more
recently, Corbalan and Ferrer, (2025). Corbalan and Ferrer, (2025) provide some of the most
comprehensive evidence in this area and present findings from a panel of U.S. and European
banks between 2008 and 2020, showing that share repurchases are positively associated with
ROE and ROA in the year following the buyback. Their results align with both the
information signaling and free cash flow hypotheses, but predominantly support the latter
one.

Despite these contributions, important questions remain unanswered. First, there is limited
research that compares North American (U.S. and Canada) and European banks over an
extended timeframe using post-repurchase performance measurements. Secondly, previous
studies have not fully explored how exogenous shocks such as the COVID-19 pandemic and
how it may alter the relationship between buybacks and performance. During the pandemic,
regulatory authorities such as the Federal Reserve and the European Central Bank, imposed
temporary restrictions on capital distributions, including share repurchases (Pettenuzzo et al.,
2023). These interventions, combined with reduced bank profitability and economic
uncertainty, may have weakened or disrupted the traditional channels through which stock
repurchases affect performance.



Furthermore, regulatory environments in the U.S. and Europe differ in key ways, particularly
in terms of capital adequacy rules and regulatory oversight frameworks. These differences
may influence both the likelihood of repurchase activity and its following effects. While there
are also regulatory differences between the U.S. and Canada, they are relatively minor
compared to the more substantial differences between American and European frameworks.

Thus, there is a clear need to revisit the relationship between share repurchases and bank
performance using more recent data and considering the extended effects of the COVID-19.
Previous research, such as Corbalan and Ferrer (2025), ends in 2020 during the start of the
pandemic and does not capture the impact of regulatory restrictions or increased uncertainty
during this period. By extending the sample period through 2022 and incorporating the
COVID-19 shock, this study aims to provide a more complete understanding of how
buybacks function in both normal and turbulent market conditions.

1.3 Purpose

The purpose of this thesis is to explore how share repurchases affect the operating
performance of publicly listed banks in North America and Europe between 2010 and 2022.
The main goal is to understand whether stock buybacks are linked to improvements in key
financial performance indicators, in this study, as return on equity (ROE) and return on assets
(ROA). Another important part of the study is to look at how this relationship may have
changed during the COVID-19 pandemic. By focusing on banks in two different regions and
including both stable and crisis periods, the thesis aims to provide an updated and broader
perspective on the effects of buybacks in the banking sector. This thesis aims to contribute to
existing research by analyzing how share repurchases affect the operating performance of
publicly listed banks over a more recent time period. We also provide new and updated
insights to the relationship between share repurchases and performance by incorporating the
COVID-19 pandemic.

Research questions
To fulfill the purpose of the thesis, two research questions have been formulated:

1. What is the impact of share repurchases on the operating performance of publicly
listed banks in North America and Europe during the period 2010-2022?

2. How has Covid-19 affected the relationship between share repurchases and operating
performance among publicly listed banks in North America and Europe?

1.4 Hypotheses

Previous studies have found mixed results when it comes to how share repurchases affect a
company's performance. Some papers, like Vermaelen, (1981), show that buybacks can send
positive signals to the market, while others such as Jensen, (1986), suggest that firms use
repurchases to return excess cash to shareholders when there are few good investment
opportunities, which can help reduce agency problems.



Corbalédn and Ferrer (2025) find that buybacks improve bank performance in the following
year, especially in the U.S., but also point out that the effect is short-lived. Their study
supports the idea that repurchases can be a useful tool for improving performance, but mainly
when conditions are stable. Their study does not fully capture the effects of the COVID-19
period, which introduced unique challenges such as regulatory payout restrictions and
increased uncertainty. Therefore, this thesis also examines whether the effect of share
repurchases changed during the pandemic period.

Based on these findings, the hypothesis for this study is that banks engaging in share
repurchases experience improved operating performance, as measured by ROA and ROE,
relative to banks that do not engage in such repurchases. In regards to Covid-19, we expect to
see a weakened or negative relationship between share repurchase activity and its operating
performance.

H1: Banks that engage in share repurchases experience higher operating performance,
measured by ROA and ROE.

H2: COVID-19 has a negative effect on the relationship between share repurchase and
operating performance.

1.5 Layout of the thesis

The remainder of this thesis is structured as follows. Section 2 presents the theoretical
framework and explains the key concepts related to share repurchases and bank performance.
Section 3 provides a review of relevant empirical literature, which forms the basis for the
hypotheses. Section 4 describes the methodology used to test these hypotheses and Section 5
outlines the data collection process and sample characteristics. The empirical results are
presented and analyzed in Section 6 followed by a discussion of the findings, limitations and
suggestions for future research in Section 7. Finally, Section 8 concludes the thesis.

A reference list is included at the end of the document.



2. Theoretical Framework

Two of the most commonly used theories to explain the effects of share repurchases are the
information signaling hypothesis and the free cash flow hypothesis. Both of these are used as
a foundation in the study by Corbaldan and Ferrer (2025).

2.1 Information Signaling Hypothesis

The information signaling hypothesis is one of the most well-known explanations for why
firms repurchase their own shares. It is based on the idea that managers have better
information about the firm’s true value and future performance than outside investors.
Because of this information gap, repurchasing shares can be used as a way for managers to
send a positive signal to the market, e.g., that the stock is undervalued or that the company is
expected to perform better in the near future.

Vermaelen, (1981) is one of the earliest to present this theory in empirical research, showing
that repurchases are often interpreted as a signal that the management believes the firm’s
stock is undervalued. When managers decide to buy back shares, it may send a message to
investors that the firm’s future profitability is expected to improve. This action can help
reduce information asymmetry and increase investor confidence which often can result in a
positive market reaction, which in turn can lead to an increase in the company’s stock price.

In the banking sector, this type of signaling mechanism can be particularly important. Banks
tend to have complex financial structures and it can be hard for investors to fully understand
their financial health just by looking at standard financial reports. This is partly due to the
complexity of their balance sheets and the influence of regulatory oversight. Hirtle, (2004)
argues that share repurchases can act as a way for bank managers to communicate their
private expectations about future profitability or improved financial performance. In her
study, banks that repurchased shares showed better operating performance in the following
year, which supports the idea that buybacks can reflect internal optimism.

Corbalédn and Ferrer, (2025) also mention the signaling theory as one of the main theoretical
explanations behind their results of the positive link between repurchases and performance.
They find that while some evidence supports this theory, the free cash flow theory
explanation appears to play a more dominant role in explaining why banks repurchase shares
and it is also more consistent with the results overall. However, signaling remains an
important theory to have in mind, especially when analyzing the reasons why managers
choose to repurchase shares.

2.2 Free Cash Flow Hypothesis

The free cash flow hypothesis is another widely used theory to explain why firms choose to
repurchase their own shares. This theory is introduced by Jensen, (1986), who argues that
when a company generates more cash than it needs for profitable investment opportunities,
the excess capital can lead to an agency dilemma problem. In other words, managers might
be tempted to spend the extra cash on unproductive or inefficient investments, such as



unnecessary acquisitions or expansions. To reduce this risk, companies may instead decide to
return the surplus cash to shareholders through dividends or share repurchases.

As a result, repurchases can act as a form of discipline, i.e. limiting how much cash
management can access and forcing them to allocate capital more efficiently. This not only
helps reduce agency costs but may also lead to improved financial performance as resources
are used more effectively. In this way, buybacks are not only a way to return value to
shareholders, but also as a tool to align management decisions with shareholder interests.

This theory is particularly relevant in the banking sector where growth opportunities are often
limited by regulation and risk constraints. Banks are required to maintain certain capital ratios
and they operate in a highly competitive environment with fewer investment opportunities
compared to other industries. Banks may still earn high excess profits but if they cannot
expand their balance sheets or take on more risk due to regulatory limits, they might choose
to repurchase shares and return capital to shareholders instead of holding on to it.

By repurchasing shares, banks can improve capital efficiency and potentially increase return
on equity. Repurchases can also signal that the bank is confident in its financial position and
has no better internal use for the capital at the moment.

Hirtle (2004) uses the free cash flow hypothesis to help explain why publicly traded bank
holding companies that engage in share repurchases tend to show better operating
performance in the following year. She argues that repurchases allow banks to avoid
accumulating unnecessary capital and instead use it in a way that benefits shareholders by
returning surplus cash to shareholders rather than invest in low-return assets. Corbalan and
Ferrer, (2025) also rely and base much of their analysis on this theory in their study.

They find that the free cash flow hypothesis provides the strongest explanation for the
positive effects of buybacks on performance in both the U.S. and European banks.

The free cash flow hypothesis is used to help evaluate whether banks use share repurchase as
a tool for improving capital efficiency. If share repurchases are associated with improved
operating performance, e.g. higher ROE and ROA, this would support the idea that share
repurchases help to reduce agency costs and lead to better financial outcomes through
promoting more effective capital allocation by banks.

2.3 Agency Theory

Agency theory is often used to explain conflicts of interest between a company’s managers
(agents) and its shareholders (principals). Jensen and Meckling (1976) describe how
managers may act in their own self-interest rather than in the best interest of shareholders,
especially when there is excess cash in the company. This conflict can lead to inefficient
investments or spending that does not increase firm value. One way to reduce this agency
problem is by limiting the amount of free cash available to managers. Share repurchases are
seen as an effective way to do this, since they return excess funds to shareholders and reduce
the risk for inefficient spending. In this way, agency theory provides the foundation for the
free cash flow hypothesis, Jensen, (1986), which argues that repurchases improve



performance by encouraging more effective capital allocation. This is particularly relevant in
the banking sector where regulatory constraints limit growth opportunities, making it even
more important for managers to use available capital efficiently.

2.4 Dividend Policy Theory

Dividend policy theory helps to explain how firms choose between different methods of
returning value to shareholders, mainly through dividends and share repurchases. According
to this theory, firms aim to create an optimal payout policy based on factors like earnings
stability, investor preferences, tax considerations and market conditions. As share repurchases
have become more popular, especially in the U.S., many researchers consider them a flexible
alternative or complement to dividends. Repurchases allow firms to return excess capital
without committing to recurring payouts, which can be beneficial during uncertain periods or
when firms want to avoid sending negative signals to the market by reducing dividends

(Brav et al., 2005).

In the banking sector, dividend policy is closely linked to regulatory oversight and capital
adequacy requirements. Banks are often cautious about raising dividends due to the long-term
commitment they imply while buybacks offer more flexibility in managing capital. This
flexibility became especially important during the COVID-19 crisis, when many banks
suspended or reduced distributions in response to regulatory pressure (Pettenuzzo et al.,
2023). By examining share repurchases as part of a broader payout strategy, dividend policy
theory can be used to understand how banks manage shareholder expectations, capital needs
and performance outcomes.

10



3. Literature Review

Empirical Evidence in the Banking Sector

This thesis builds on the study by Corbalan and Ferrer (2025) which investigates the impact
of share repurchases on the operating performance of publicly listed banks in the U.S. and
Europe during the period 2008-2020. Corbalan and Ferrer (2025) aims to understand whether
stock buybacks improve performance in a sector where growth opportunities are often limited
and capital regulation plays a large role. Unlike many earlier studies that only focus on
repurchase announcements, Corbaldn and Ferrer (2025) analyze actual buyback transactions
by offering a more realistic view of how repurchases affect long-term operating performance
in the banking sector.

The study uses a panel dataset of 32 large publicly listed banks and examines the effect of
repurchase activity on financial performance measures such as return on equity (ROE) and
return on assets (ROA). A key part of their methodology is the fixed effects regression
model, which controls for bank-specific factors and time effects. The buyback variable is
defined as the ratio of share repurchases to market capitalization and the authors also include
important control variables such as asset size, capital ratio, and non-performing loans ratio.
The results show that share repurchases are positively and significantly associated with
improved ROE and ROA in the year following the repurchase but that the effect does not
continue beyond that.

The authors explore two main theories to explain these results, i.e. the information signaling
hypothesis and the free cash flow hypothesis. Their findings lean slightly more towards the
free cash flow explanation, suggesting that banks use buybacks to return excess capital when
profitable investment opportunities are limited. However, they acknowledge that both
theories may be valid and possibly work together as they are not mutually exclusive. The
study also conducts a comparison between U.S. and European banks, finding that U.S. banks
tend to experience stronger performance improvements after buybacks possibly due to
regulatory differences or greater capital strength.

An important contribution of the paper is the use of a control group consisting of banks that
did not significantly engage in repurchases during the study period. By comparing financial
indicators between the repurchasing and non-repurchasing banks, the authors provide
additional evidence that performance improvements are more consistent with the free cash
flow hypothesis since repurchasing banks generally show stronger financials even before the
buyback occurs.

One of the most important earlier studies on share repurchases in the banking sector is
conducted by Hirtle (2004), who investigates the link between actual stock repurchase
activity and financial performance among U.S. bank holding companies between 1987 and
1998. Similar to Corbaldn and Ferrer (2025), Hirtle differs from studies that focus solely on
repurchase announcements, as she is using regulatory data to measure actual buyback
transactions. This approach allows for a more direct analysis of whether repurchases impact
real operating performance rather than just stock price reactions.
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The main finding in Hirtle’s study is that higher levels of share repurchases in one year are
associated with better operating performance in the following year. Specifically, repurchasing
banks experience higher return on equity (ROE) and a lower share of problem loans
(non-performing loans). These effects are strongest among publicly traded banks, especially
those listed on major exchanges such as the NYSE and NASDAQ. Likewise, Hirtle notes that
the positive performance effect does not persist beyond one year, consistent with Corbalan
and Ferrers (2025) findings.

The study explores two key explanations for these results. The first is the free cash flow
hypothesis where managers repurchase shares to return excess cash to shareholders rather
than investing in low-return assets. The second is the signaling hypothesis which suggests
that repurchases can reflect internal knowledge about strong future performance. Hirtle finds
stronger support for the free cash flow explanation among large publicly traded banks while
the evidence for signaling is weaker and harder to identify empirically, likewise, similar to
Corbalan and Ferrers (2025) findings.

An important strength of Hirtle’s paper is that it separates banks into publicly and
non-publicly traded groups, findings that mark that repurchases have little or no effect on
future performance in the case of privately held or smaller banks. This suggests that the
motivations and effects of buybacks may differ depending on ownership structure and market
visibility. Hirtle also points out that in the banking sector, managerial incentives related to
executive stock options are less common than in industrial firms, which makes the banking
sector a more controlled setting for identifying the true effects of repurchase activity.

This study is highly relevant to the current thesis, not only because it uses a similar method
and performance measures, but also because it forms the empirical basis for Corbalan and
Ferrer (2025). While Hirtle’s data ends in 1998, her findings provide an important base and
early evidence that repurchases can influence bank performance, particularly through more
efficient capital allocation and mitigating agency costs.

Theoretical Foundations of Share Repurchases

One of the first and most well-known studies to support the information signaling hypothesis
is Vermaelen (1981). In his paper, he looks at how the stock market reacts to share
repurchases using a sample of U.S. firms that announced either open market or tender offer
buybacks. His main finding is that companies that repurchase shares tend to experience
abnormal positive returns (meaning the stock performs better than expected compared to the
overall market) around the announcement date. This suggests that investors see buybacks as a
signal that managers believe the company is undervalued and expect to perform better in the
future.

Vermaelen explains that repurchases help reduce information asymmetry between managers
and shareholders. Since managers usually have better knowledge about the company’s future,
by choosing to buy back shares it can be seen as a message to the market that the stock is
underpriced. This signal becomes more credible when the company commits to a larger
repurchase, for example, through a tender offer.

12



Even though Vermaelen’s study focuses on industrial firms, the signaling idea has also been
applied to banks in later research. For example, Hirtle (2004) studies U.S. bank holding
companies and finds that repurchasing banks often perform better the following year.
Similarly, Corbalan and Ferrer (2025) include the signaling theory as one explanation for why
banks that repurchase shares tend to show improved operating performance, especially in the
short term.

Jensen (1986) introduces the free cash flow hypothesis to explain how conflicts of interest
between managers and shareholders can lead to inefficient use of excess capital. He defines
the free cash flow as the cash a company has left after funding all profitable investment
opportunities. According to the theory, managers may prefer to retain and invest this surplus
capital, even in low-return assets or risky projects rather than returning it to shareholders,
because doing so increases their control and personal power within the firm.

To reduce this agency problem, Jensen argues that firms can use share repurchases or
increased debt to limit the cash under managerial control. Repurchases return capital to
shareholders and can discourage inefficient spending or investments, while debt creates
pressure to make interest payments on time, which in turn disciplines management to operate
more efficiently. These mechanisms help align managerial decisions with the shareholder
interests, especially in firms or sectors with stable cash flows and fewer growth opportunities.

Although Jensen’s theory is developed in a general corporate finance context, it is also highly
relevant to the banking sector. Banks often generate large amounts of capital but face
regulatory limits on expansion and risk-taking. This creates situations where managers may
be tempted to hold onto excess capital instead of distributing it through share repurchase.
Studies like Hirtle (2004) and Corbalan and Ferrer (2025) apply the free cash flow theory to
banks and find that share repurchases are often associated with improved operating
performance, particularly when investment opportunities are limited. This makes the free
cash flow hypothesis an important part of the theoretical framework.

COVID-19 and Payout Behavior — Recent Evidence and Research Gap

Recent studies have begun to examine how the COVID-19 pandemic affected corporate
payout policies, including share repurchases and dividends. One example is Pettenuzzo et al.
(2023) who analyze how firms responded to the early stages of the pandemic by rapidly
suspending dividends and share buybacks. Using high-frequency data from U.S. companies,
they show that many firms acted quickly to conserve cash in response to financial uncertainty
and declining earnings expectations. Their findings suggest that firms viewed buybacks as
flexible and easier to cut compared to dividends, which remained relatively stable throughout
this time.

Mazur et al. (2023) study dividend and repurchase decisions during the COVID-19 crisis
using data from S&P 1500 firms. They find that while dividend payouts remained
surprisingly stable, share repurchases dropped significantly, especially among
low-performing firms. Despite this, the study shows that even some companies with
financially weaker fundamentals continued or even increased with payouts such as dividends,

13



which the authors suggest may be linked to agency conflicts. These results support the idea
that payout decisions during crises are influenced not only by financial constraints but also by
managerial preferences and firm-specific strategies.

Both studies contribute to the understanding of how firms adjust payout behavior during
economic shocks, but they do not focus specifically on the banking sector. Banks operate
under stricter regulatory requirements, especially during crisis periods which can
significantly affect their payout policies. To point out, neither study provides a comparison
between American and European banks or looks at the long-term impact of repurchases on
financial performance after the pandemic.

14



4. Methodology

This thesis adopts a quantitative approach to assess the relationship between share
repurchases and bank performance. The study employs panel data regression models to
examine how the intensity of stock buybacks relates to return on assets (ROA) and return on
equity (ROE) among publicly listed U.S. and European banks over the period of 2010 to
2022. Panel data methodology is appropriate when studying banks, as it allows control for
both cross-sectional and time-series variation while accounting for unobserved,
time-invariant firm characteristics such as business model, regulatory environment or risk
preferences. These factors are especially relevant in banking, where institutions are
heterogeneous, meaning they differ in size, structure, and risk exposure and are also exposed
to regulatory and macroeconomic differences across countries and time.

4.1 Model Specification

The specified model for examining impact of share repurchase on a bank's operating
performance in the same year is as follows:

Model 1:
ROA/ROE;; =
Bo + BiRepurch;, + B,Size;, + p;Capital;, + p,Non-PerformLoans,;, + o; + v, + &

Where ROA;; and ROE,; is the dependent variable and represents the operating performance
of bank performance of bank i in the year 7, measured as either return on assets (ROA) or
return on equity (ROE). Repurch denotes the share repurchase ratio, measured as share
repurchase divided by average market capitalization for year ¢.

We control for factors commonly associated with bank performance. Size is measured as the
natural logarithm of total assets. Capital is captured through the equity-to-assets ratio, which
serves as an indicator of financial stability and regulatory capital adequacy. Non-performing
loans ratio is calculated by dividing a bank’s non-performing loans by its total assets at the
end of year ¢. Lastly, o; are bank fixed effects, v, are year fixed effects, and ¢, is the error term
clustered at the firm level.

While we take inspiration from the model implemented by Corbalan and Ferrer (2025), we
make some adjustments that we find appropriate for our study. We exclude the two-year lag
specification used in Corbalén and Ferrer (2025), as Hirtle (2004) shows that the performance
effects of bank share repurchases tend to be most eftfective within the first year following the
transaction, with limited marginal impact beyond that point. This adjustment also limits the
risk of estimation noise from factors other than share repurchases.

In our study, we further modify the model by evaluating performance and explanatory
variables within the same year (t) rather than using a lagged dependent variable at (t+1).

This decision was based on empirical performance, the lagged model did not yield robust or
meaningful estimates in our dataset. Using contemporaneous variables allowed us to improve
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model fit and reduce noise while still capturing the relationship between repurchase activity
and financial performance. This approach allows us to keep the effect isolated to better
capture the impact of specifically share buybacks and therefore maintain sound model
interpretability.

To test our second hypothesis, we estimate an extended model that includes an interaction
between the repurchase variable and a COVID dummy variable. The dummy is (equal to 1
for 2020 and 0 otherwise):

Model 2:

ROA/ROE;; =

Py + BiRepurch;, + B,(Repurch,,x COVID,) + p;Size;, + p,Capital;, + fsNon-PerformLoans;,
Toty te,

This model follows the baseline model but includes a dummy variable set = 1 if # = 2020 and
0 otherwise. The model also implements an interaction term capturing whether the effect of
repurchase on the dependent variable changed in 2020.

All regressions are estimated using fixed effects at the bank level and include year dummies
to account for time-specific shocks. We apply robust standard errors clustered at the firm
level to address potential issues of heteroskedasticity.

F-test for Model Specification:

To assess whether the fixed effects specification offers a superior fit compared to the pooled
OLS model, we employ an F-test. This test allows us to formally evaluate whether accounting
for unobserved, time-invariant heterogeneity across banks, captured by the fixed effects
model, adds explanatory power to the model.

Under the null hypothesis, these individual effects are assumed to be redundant, meaning that
a pooled OLS regression would be adequate. A statistically significant F-statistic leads us to
reject the null in favor of the fixed effects model, suggesting that differences across banks are
not purely random but systematically influence the dependent variable.

The F-test operates by comparing the residual sum of squares (SSR) from the pooled OLS
and fixed effects estimations and is calculated as follows:

F= (SSRpooled—SSRFE)/N—l

SSR,./(NT—N—k)

SSR: Sum of squared residuals
Number of banks

T: Number of time periods

NT: Total number of observations
k: Number of explanatory variables
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5. Data

This section presents the database used for this study followed by the data collection process,
data processing and the trimming of the data, explained in detail. The explanations are then
followed by the frequency of years with share repurchases conducted by U.S and EU banks.
Lastly, descriptive statistics for key variables are presented.

5.1 Data Collection

The data used in this study is collected primarily from S&P Capital 1Q, which offers reliable
financial and transactional data for publicly listed companies. Our sample consists of publicly
listed banks in the North American and European region, covering the period of 2010 to
2022. The banks included in our study have all executed common stock repurchases, and for
the U.S. and European publicly listed banks, we apply a threshold that requires that the
annual repurchase amount equals at least 0.25% of the bank’s average total market
capitalization for a given year. This ensures that we are studying more financially meaningful
repurchases and reducing the ones that may have marginal effects.

To maintain consistency and comparability, we limit our sample to banks that remained
publicly listed during the entire period from 2010 to 2022. Banks that are unable to provide
complete data throughout the period for the selected variables will be excluded from the
sample. We initially selected the top 20 banks by market capitalization in both North America
and Europe, resulting in a total of 40 banks. However, after data collection and cleaning, 3
European banks were excluded due to incomplete data for key variables, leaving us with a
final sample of 37 banks (20 from North America and 17 from Europe). Market capitalization
was used as a proxy to ensure that only large, systemically important banks were included as
these are more likely to engage in structured buyback programs and provide reliable financial
disclosures.

For each bank-year observation, we collected annual data on the financial metrics of interest.
Return on equity is measured as the bank's net income divided by shareholders equity. Return
on assets is calculated by the bank’s net income divided by its total assets at the end of the
year. Market capitalization is calculated by computing the total average market capitalization
for the year. Asset size is the total assets at year end and total common equity is denoted as
shareholders equity. The non-performing loan ratio is calculated by the bank’s
non-performing loans divided by its total assets at year end, this serves as a sound indicator
of the credit quality of the bank's loan portfolio. Repurchase ratio represents the share
repurchase divided by total average market capitalization, and equity capital ratio is total
book equity divided by total assets.

5.2 Cleaning the Data

To ensure the quality and reliability of the dataset, we utilized data cleaning. Banks with
missing or inconsistent data for the key financial variables were excluded from the sample.
Additionally, observations where banks reported negative equity, meaning their total
liabilities exceeded total assets, were removed as these may reflect financial distress that
could disturb the results. We exclude the top and bottom 1% of observations based on the
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repurchases-to-market-capitalization ratio to account for extreme values. The observations

that were below and did not meet the criteria of the annual repurchase amount that equals at
least 0.25% of the bank’s market capitalization were also excluded.

5.3 Share Repurchases by U.S. and EU banks

Table 1 provides an overview over the frequency with which the banks in the sample engaged

in share repurchase activity during the period 2010-2022. The table is divided by region to
allow for a comparative overview between the U.S. and European banks, comprising 20
banks from North America and 17 from Europe.

Table 1: Years with share repurchases

U.S Banks Years with share  European  Years with share
repurchase Banks repurchase
Bank of America 10 BBVA 13
BNP
4 Paribas 10
Bank of Montreal S.A
6 Banco De 13
Canadian Imperial Bank of Commerce Sabadell
y 11 Banco 13
Citigroup Inc. Santander
East West Bancorp, Inc 5 Bankinter 10
Fifth Third Bancorp 10 Barclays 13
First Citizens BancShares, Inc 5 CaixaBank 4
9 Danske 9
Huntington Bancshares Incorporated Bank
13 Deutsche 9
JP Morgan & Chase Co Bank
Intesa
11 Saopaulo 4
KeyCorp Sp.A
6 KBC 4
M&T Bank Corporation Group
National Bank of Canada 7 Lloyds 2
Regions Financial Corporation 9 NatWest 7
13 Société 6
Royal Bank of Canada Générale
- Standard g
The bank of Nova Scotia Chartered
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UBS

The PNC Financial Services Group 12 Group 13
The Toronto-Dominion Bank 13 Unicredit 2
Truist Financial Corporation 5
U.S Bancorp 11
Wells Fargo & Co 12

From the table, it is evident that most U.S. banks repurchased shares regularly throughout the
13-year period. For instance, large banks like JPMorgan Chase, Wells Fargo and the Royal
Bank of Canada engaged in buybacks every single year. This suggests that share repurchases
are a common and consistent part of capital management in North America. Some banks, like
First Citizens BancShares and M&T Bank, repurchased shares in fewer years, but overall, the
practice is clearly widespread.

In contrast, the European banks show a more fluctuated pattern of repurchase years.The
larger banks such as BBVA, BNP Paribas, Santander, Barclays and UBS repurchased shares
in all 13 years, similar to the North American trend. However, others like Lloyds and
Unicredit only executed share repurchases in 3 years. This uneven distribution may be
explained by different regulations in Europe, but also provides an indication that larger banks
may tend to engage more frequently in share purchases than smaller banks.
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5.4 Descriptive Statistics

Table 2 presents several key financial variables used in this study, reported for the full
sample, European banks, and U.S. banks. The variables include metrics related to repurchase
activity, market capitalization, and financial performance such as ROA and ROE. This
descriptive overview allows for a preliminary comparison of average bank size, profitability,
and repurchase intensity across regions. It also reveals the presence of outliers and the degree
of variability in the data.

Table 2: Descriptive statistics of several indicators

Share Repurchase /  Share Repurchase / Market Cap. ROA (%) ROE (%)

Market Cap. Net Income (%)
Panel A.
Full Sample
Mean 4.0% 102.2% 67.555 0.7%  9.4%
Std. Dev 3.5% 445.1% 75.935 04% 4.3%
Minimum 0.2% 0.0% 1.739 0.0%  0.0%
Maximum 20.9% 7429.2% 468.651 1.8%  20.8%
Panel B.
European Banks
Mean 4.2% 171.4% 40.323 04%  6.6%
Std. Dev 4.4% 665.0% 24.963 02%  3.6%
Minimum 0.2% 3.7% 2.973 0.0%  0.0%
Maximum 20.9% 7429.2% 110.787 1.0%  19.0%
Panel C.
U.S. Banks
Mean 3.9% 48.3% 88.735 1.0% 11.6%
Std. Dev 2.6% 55.1% 93.601 0.3% 3.5%
Minimum 0.2% 0.0% 1.739 02% 2.0%
Maximum 11..9% 642.8% 468.651 1.8% 20.8%

Note. This table provides several indicators relating to the size of the share repurchase conducted by the banks
along with operating performance metrics.

Across the full sample of banks, the average share repurchases amount to 4.0% of market
capitalization and 102.2% of net income, although the standard deviation is relatively high,
especially for the income-based measure 445.1%. This indicates that while some banks
repurchase shares in moderation, others repurchase large amounts relative to their income.
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The maximum value for repurchases-to-net income reaches over 7400%, highlighting
extreme outliers, likely when banks have very low net income but still conduct significant
buybacks. The average market capitalization in the total sample is approximately $67.6
billion with substantial variation. Profitability also varies widely, with an average ROA of
0.7% and ROE of 9.4%.

European banks show almost the same average share repurchases relative to market
capitalization 4.2% as the overall sample, but a higher average of 171.4% relative to net
income along with much greater variability standard deviation of 665.0%. This again
suggests that some European banks conducted large buybacks during years of very low
income. The maximum value, 7429.2%, further supports this. On average, European banks
are smaller, with a mean market cap of $40.3 billion and show lower profitability: average
ROA is 0.4% and ROE is 6.6%. These numbers may reflect tighter regulatory restrictions and
more conservative capital management strategies compared to U.S. banks.

U.S. banks also report an average repurchase level of 3.9% of market cap which is almost
similar to the overall sample, but a notably lower average of 48.3% relative to net income,
suggesting more moderate and stable repurchase practices. The standard deviation is much
lower 55.1% than in European banks, and the maximum value is 642.8%, still high but not
extreme in comparison. U.S. banks are significantly larger on average with a mean market
capitalization of $88.7 billion and demonstrate stronger profitability. The average ROA is
1.0% and average ROE is 11.6%, with top-performing banks reaching an ROE of 20.8%.
These results are in line with previous research and highlight the structural and strategic
differences between U.S. and European banking sectors.
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6. Empirical Results

The following section presents empirical results from our fixed effects panel regressions.
beginning with findings from the full sample, followed by subsample analyses by region, and
finally examining whether the effect of share repurchases changed during the COVID-19
pandemic through the implementation of an interaction variable.

6.1 First Regression Model

Table 3 presents the results from fixed-effects panel regressions analyzing the relationship
between share repurchases and bank performance, measured by return on assets (ROA) and
return on equity (ROE). The regressions are based on 307 bank-year observations from
institutions that conducted repurchases at least once between 2010 and 2022. By including
both bank and year fixed effects, the model accounts for unobserved heterogeneity and
time-specific shocks. This table establishes the baseline relationship between repurchase
activity and performance, providing an initial test of our first hypothesis concerning the
positive association between buybacks and operating performance. .

Table 3: Impact of share repurchase on ROA/ROE

Parameter Std.Err. T-stat P -value Lower CI Upper CI
ROA_FullSample
Intercept 0.0073 0.0095 0.7603 0.4478 -0.0115  0.0261
Repurchase_ratio 0.0085 0.0053 1.5885 0.1134 -0.0020 0.01890.0
Log_assets -0.0002 0.0007 -0.2563 0.7979 -0.0016  0.0012
Equity_ratio 0.0328%** 0.0162 2.0196 0.0445 0.0008  0.0647
NPL ratio -0.0127 0.0114 -1.1133 0.2666 -0.0353  0.0098
Observations 307
Adj. R? 0.0478
Prob > F 0.0141
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ROE _FullSample

Intercept 0.1126 0.1587 0.7095 0.4786 -0.0115 0.0261
Repurchase_ratio 0.1239* 0.0700 1.7695 0.0780 -0.0020 0.0189
Log_assets -0.0009 0.0114 -0.0826 0.9342 -0.0016 0.0012
Equity_ratio -0.0681 0.3316 -0.2054 0.8374 0.0008 0.0647
NPL _ratio -0.3070%* 0.1738 -1.7671 0.0784 -0.0353  0.0098
Observations 307

Adj. R? -0.0617

Prob>F 0.0231

Note. *, ** and *** denotes significance at 10%, 5% and 1% level.

In the ROA regression, the coefficient on the repurchase ratio is positive but not statistically
significant at conventional levels, suggesting no strong evidence of a relationship between
repurchase activity and ROA in this specification. The equity capital ratio remains positive
and statistically significant at 5% level (p = 0.044), indicating that well-capitalized banks are
more likely to exhibit stronger operating performance. The non-performing loan (NPL) ratio
and log of total assets are statistically insignificant, showing no robust relationship with ROA
in this model.

In the ROE regression, the repurchase ratio is again positive and statistically significant at the
10% threshold. This suggests an association between repurchase activity and equity returns.
The significance for NPL ratio with a negative sign is aligned with the expectation that
weaker credit quality is associated with lower profitability. The equity capital ratio and log of
total assets are insignificant.

6.2 Second Regression Model

Table 4 extends the baseline analysis by examining whether the relationship between share
repurchase activity and performance differs across regions. The sample is split into 179
observations for U.S. banks and 128 for European banks. The fixed-effects regressions assess
the effects on both ROA and ROE. This regional comparison allows for evaluation to see
whether structural or regulatory differences across North America and Europe influence the
effectiveness of share repurchase programs, and whether the observed impact on performance
is consistent or varies depending on the banking environment.
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Table 4: Impact of share repurchase on ROA/ROE, split by region

ROA _U.S. ROA _EU ROE _U.S. ROE _EU

Intercept -0.0015 0.0148 0.0038 0.1520
Repurchase ratio 0.0242%* 0.0081 0.1861* 0.1523*
Log_assets 0.0007 -0.0010 0.0076 -0.0041
Equity-ratio 0.0246 0.0510 -0.2279 -0.4629
NPL _ratio -0.0807 -0.0258** -0.6344 -0.4009%**
Observations 179 128 179 128
Adj. R? 0.1083 -0.0746 0.0109 -0.0331
Prob > F 0.0204 0.0204 0.0616 0.0316

Note. *, ** and *** denotes significance at 10%, 5% and 1% level.

In the ROA models, the coefficient on the repurchase ratio is positive and statistically
significant at the 5% level for U.S. banks, suggesting that repurchases are associated with
higher operating performance. In contrast, the coefficient is positive but not statistically
significant for European banks, indicating a weaker or less consistent relationship in that
region.

In the ROE models, the repurchase ratio is again positive and marginally significant in both
regions. For European banks, the coefficient is significant at the 10% level, while for U.S.
banks it is also marginally significant. These results suggest that repurchase activity may be
linked to higher equity returns in both regions, though the evidence is weaker compared to
the ROA model for the U.S.

Regarding the control variables, non-performing loans (NPL ratio) show the most consistent
effect. In the ROA—EU and ROE-EU models, the NPL ratio has a statistically significant
negative relationship with performance, 5% level significance for the ROA-EU model and
1% level significance of the ROE-EU model. This indicates that poor credit quality is
associated with lower profitability in European banks. However, the NPL ratio is not
significant for U.S. banks, pointing to a limited impact of asset quality on performance in the
U.S. context.
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Other control variables, including log of total assets and the equity capital ratio, are
statistically insignificant in all models, implying no robust evidence of size or capital
structure effects on short-term profitability in this setting.

6.3 Third Regression Model

Table 5 below extends the baseline model by incorporating an interaction term to evaluate
how the impact of share repurchases on performance changed during the COVID-19
pandemic. The interaction variable, Repurchase 2020, captures the specific effect of
repurchase activity in the year 2020. This specification is used to isolate the pandemic’s

influence on the relationship between buybacks and operating performance.

Table 5: Impact of share repurchase on ROA/ROE during COVID-19

Parameter Std.Err. T-stat P-value Lower CI Upper CI
Panel A.
ROA_FullSample
Intercept 0.0033 0.0087 -0.3838 0.7014 -0.0205 0.0138
Repurchase ratio 0.0135%** 0.0049 2.7545 0.0063 -0.0038  0.0231
Repurchase 2020 -0.0501%** 0.0149 -3.3589 0.0009 -0.0794 -0.0207
Log_assets 0.0007 0.0006 1.0519 0.2938 -0.0006  0.0020
Equity ratio 0.0254* 0.0139 1.8232 0.0694 -0.0020 0.0529
NPL _ratio -0.0355%** 0.0133 -2.6610 0.0083 -0.617  -0.0092
Observations 307
Adj.R 0.1231
Prob >F 0.0000
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Panel B.
ROE_FullSample

Intercept 0.0072 0.1295 0.0558 0.9555 -0.2477  0.2622
Repurchase ratio 0.1663*** 0.0585 2.8431 0.0048 -0.0511 0.2815
Repurchase 2020 -0.6244 % 0.1492 -4.1844 0.0000 -0.9182 -0.3306
Log_assets 0.0087 0.0092 0.9493 0.3433  -0.0094  0.0268
Equity _ratio -0.3177 0.2895 -1.0972 0.2735 -0.8877 0.2524
NPL ratio -0.5031%* 0.1944 -2.5884 0.0102 -0.8857 -0.1204
Observations 307

Adj. R? -0.1487

Prob>F 0.0000

Note. *,** and *** represent significance at 10%, 5% and 1%, respectively.

In the ROA model, the repurchase ratio is positive and statistically significant at the 1% level,
confirming that in regular years, greater share repurchase activity is associated with higher
ROA. This aligns with the previous findings and supports the interpretation that repurchases
signal managerial confidence and efficient capital allocation. However, the interaction term is
negative and highly significant at 1% level, indicating that the positive effect of repurchases
on ROA was heavily reduced during 2020.

Among the control variables in the ROA model, the equity ratio is positive and marginally
significant at 10% level, suggesting that well-capitalized banks tended to perform better
during this period. The non-performing loan ratio is negative and statistically significant at
the 1% level, highlighting that worsen credit quality continued to suppress profitability. Bank
size, captured by log of total assets, is not statistically significant.

In the ROE model, the repurchase ratio is positive and statistically significant at the 1% level,
further reinforcing the finding that buybacks are associated with improved performance in
normal years. Notably, the coefficient is larger than in the ROA model, suggesting a stronger
effect on shareholder returns. However, the interaction term is negative and significant at the
1% level, further confirming that the relationship between repurchases and ROE weakened
substantially in 2020.

Among the controls in the ROE model, only the non-performing loan ratio is statistically
significant, again pointing to the relevance of credit risk for bank performance. Neither equity
capital nor bank size show significant effects in this model.
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6.4 Fourth Regression Model

Table 6 below provides the impact of share repurchases on ROA and ROE during the
outburst of COVID-19 by disaggregating the model by region. The results are presented for
return on assets and return on equity separately for U.S. and European banks to explore
potential regional differences in the relationship.

Table 6: Impact of share repurchase on ROA/ROE during COVID-19, split by region

ROA U.S. ROA _EU ROE _U.S. ROE _EU
Intercept 0.00773 0.0160 -0.0371 0.1697
Repurchase_ratio 0.0230** 0.0077 0.1721%* 0.1465*
Repurchase 2020 -0.0585%** -0.0413*** -0.6756*** -0.6045%**
Log_assets 0.0012 -0.0011 0.0135 -0.0044
Equity-ratio 0.0214 0.0386 0.2657 -0.6438
NPL ratio -0.0775 -0.2551%** -0.5973 0.3960**
Observations 179 128 179 128
Adj. R? -0.4625 -0.2774 -0.1721 -0.0189
Prob>F 0.0000 0.0003 0.0003 0.0000

Note. *,** and *** represent significance at 10%, 5% and 1%, respectively.

In the ROA models, the repurchase ratio remains positive and statistically significant at 5%,
only for U.S. banks, suggesting that share buybacks were associated with improved ROA,
even when accounting for the COVID-19 period. For European banks, the coefficient is
positive but not statistically significant, indicating a weaker relationship. The interaction
variable is negative and significant at minimum 5% and 1% respectively in both regions,
implying that the positive impact of share repurchases on ROA diminished during the
pandemic. In other words, repurchases conducted in 2020 were associated with lower
operating performance, relative to other years.

In the ROE models, the repurchase ratio is positive and significant at 10% level for both
Europe and the U.S., suggesting positive relationship between buybacks and improved return
on equity. However, the interaction variable is strongly negative and highly significant for
both regions, reinforcing the conclusion that repurchase activity during 2020 was associated
with reduced equity performance. This is consistent with the hypothesis that economic
uncertainty, regulatory payout restrictions, and reduced investor confidence during the
pandemic may have weakened the signaling and efficiency effects typically associated with
buybacks.
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Among the control variables, the non performing loan ratio is negative and significant at the
5% level for both the ROA and ROE in European banks, again emphasizing the importance
of credit quality in bank performance in Europe. In contrast, the NPL ratio is not significant
for U.S. banks in either model. Other control variables, including log of total assets and
equity capital ratio, remain statistically insignificant across all specifications.

Overall, the results in Table 6 indicate that while share repurchase activity was generally
associated with improved performance, this effect weakened or reversed during the
COVID-19 crisis, particularly in 2020. The interaction term provides strong evidence that the
operating environment in 2020 significantly altered the effectiveness of repurchases as a
performance-enhancing tool. This suggests that the economic and regulatory shocks
introduced by the pandemic may have undermined the usual signaling or capital efficiency
effects of buybacks, especially in a crisis context.

Important to note however, is that the negative Adjusted R? values across all models reflect
the limited explanatory power of the regressions during the COVID-19 period. This is likely
due to crisis-driven volatility, regulatory restrictions, and reduced variation in key bank
performance indicators.

6.5 Correlation Matrix

The following Table 7 presents the correlation matrix for the independent variables used in
the regression analysis. This matrix allows us to assess the degree of linear association
between the explanatory variables and to identify potential multicollinearity issues. By
examining the correlation coefficients, we ensure that no pair of variables is excessively
correlated, which could compromise the reliability of the regression estimates.

Table 7: Correlation matrix of independent variables

Variables (1) 2) 3) “)

(1)Repurchase_ratio 1.0000 0.0943 0.0239 -0.0229
(2)Log_assets 0.0943 1.0000 -0.2249 -0.2652
(3)Equity_ratio 0.0238 -0.2249 1.0000 -0.2021
(4)NPL_ratio -0.0229 -0.2652 -0.2021 1.0000

Note. Correlation matrix of independent variables for the baseline model.
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Variables (1 2) 3) 4) 5)

(1)Repurchase_ratio 1.0000 0.0469 0.0943 0.0239  -0.0229
(2)Repurchase 2020 0.0469 1.0000 0.0356 -0.0655  -0.0701
(3)Log_assets 0.0943 0.0356 1.0000 -0.2249  -0.2652
(4)Equity ratio -0.0239 -0.0655 -0.2249 1.0000  -0.2021
(5)NPL _ratio) -0.0229 -0.0701 -0.2652 -0.2021  1.0000

Note. Correlation matrix of independent variables for the extended COVID-19 model.

The correlation between the repurchase ratio and other control variables, such as log of total
assets, equity ratio, and non-performing loan ratio, remains below 0.10, suggesting that
repurchase activity is largely independent of these bank characteristics.

The relationship between log of total assets and the equity ratio (-0.22), as well as with the
NPL ratio (-0.27), shows modest negative correlations. These are economically plausible,
reflecting the tendency of larger banks to operate with higher leverage and better asset
quality. The interaction term introduced in the COVID specification is also weakly correlated
with all other variables, confirming that its inclusion does not distort the underlying model
structure. Overall, the low degree of correlation among regressors reduces concerns about
multicollinearity and supports the reliability of our coefficient estimates.
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6.6 F-test for baseline model and COVID-19 model

In Table 8, we test the robustness of our baseline specification by estimating both a pooled
OLS model and a fixed effects model using the same sample of 307 observations. While
pooled OLS treats all bank-year observations as independent, the fixed effects model
accounts for unobserved time-invariant characteristics at the bank level. Both models include
year dummies to capture macroeconomic shocks.

Table 8: F-test

Variable Pooled OLS Fixed Effects
0.0097 0.0073
Intercept (5.32) (0.76)
0.0079 0.0085
Share Repurchase / Market Capitalization (1.68) (1.59)
-0.0006 -0.0002
Asset Size (-4.84) (-0.26)
0.0808 0.0328
Equity Capital Ratio (13.60) (2.02)
-0.0959 -0.0127
Non-Performing Loans Ratio (-8.48) (-1.1D)
Year Dummies Yes Yes
Observations 307 307
Overall R? 0.5631 0.3063
F-test 97.35 3.18
Prob > F 0.0000 0.0141
Chosen Model Fixed Effects Fixed Effects

Note. t-values are in parentheses

As shown in Table 8, the coefficient for share repurchase / market cap remains positive in
both models: 0.0079 in the pooled OLS (t = 1.68) and 0.0085 in the fixed effects model.
Although the pooled OLS model yields a higher R?, this is expected due to the absence of
fixed effects. More importantly, the F-test for the fixed effects model is statistically
significant, allowing us to reject the null hypothesis of homogenous bank-level effects.
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We therefore conclude that the fixed effects specification is more appropriate, as it captures
bank-level heterogeneity and aligns with the methodology in Corbalan and Ferrer (2025). The
consistency in coefficient signs across both models further supports the robustness of our
findings.
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7. Discussion

In this section, the reader will be presented with an analysis of the relationship between share
repurchases and operating performance in publicly listed banks in North America and
Europe for the years 2010-2022, with special attention given to the effects of the Covid-19
pandemic. The discussion connects the findings from our empirical results with existing
theories and literature.

The main purpose of this thesis was to investigate whether share repurchases are associated
with improved bank performance, and whether this relationship changed during the
COVID-19 pandemic. The results from our panel regressions support the general hypothesis
that repurchase activity is positively related to financial performance. However, the findings
also reveal important nuances across performance measures (ROA vs. ROE), between the
United States and Europe, and notable during the pandemic year. In this section, we discuss
the results in detail, comparing them to our initial expectations, the theories introduced in the
theoretical framework section and previous empirical studies.

In the baseline models covering banks from 2010 to 2022, the repurchase ratio was found to
be positively associated with both ROA and ROE, although the effect was stronger and
statistically more significant for return on equity. This is consistent with our first hypothesis
which predicted that banks engaging in share repurchases would exhibit improved operating
performance. The stronger results for ROE suggest that buybacks are more likely to influence
equity returns than asset-based performance. This makes intuitive sense, as repurchases
directly reduce the number of outstanding shares, which can boost earnings per share and
return on equity, without necessarily improving overall operational efficiency, which ROA
reflects.

These findings appear more consistent with the Free Cash Flow Hypothesis, which suggests
that repurchases are used to distribute excess capital when banks have limited profitable
investment opportunities. This interpretation fits well with our ROE results, particularly
among U.S. banks, where buybacks seem to be an efficient tool for managing surplus cash
and improving capital returns. While the Signaling Hypothesis may also play a role,
especially given the positive associations observed in several specifications, both theories
offer valuable perspectives. However, our model does not formally separate their effects, and
the interpretation remains suggestive. Therefore, while our results are directionally more in
line with the idea of capital efficiency than with market signaling motives, this interpretation
should be viewed as suggestive rather than conclusive. This is also consistent with Corbalan
and Ferrer (2025), who found that the performance effects of repurchases were strongest in
non-crisis periods, when firms were likely managing free cash flow rather than attempting to
signal undervaluation and influence investor perception.

When we split the data into regions, the results became more differentiated. In the U.S.
subsample, repurchases remained positively and significantly related to both ROA and ROE,
reinforcing the view that buybacks are more impactful in the U.S. banking context. In
contrast, for European banks, the coefficients on repurchase activity were either smaller or

32



statistically insignificant. This suggests that the positive link between repurchases and bank
performance is stronger and more consistent in the U.S. than in Europe. These findings are
consistent with those reported by Corbalan and Ferrer (2025), who also found that the U.S.
banking system showed a stronger response to repurchase activity. One potential explanation
is that U.S. banks operate in a more market-driven and flexible regulatory environment,
where managers may use repurchases more strategically and where investors respond more
positively to such signals. In contrast, European banks may be constrained by more rigid
capital regulation and corporate governance norms, limiting both the frequency and the
effectiveness of share repurchase programs.

A major contribution of this thesis is the investigation of whether the relationship between
repurchases and performance changed during the COVID-19 pandemic, through the inclusion
of an interaction variable. This variable isolates the effect of repurchases specifically in the
year 2020, when the pandemic created unprecedented uncertainty and regulatory constraints
for banks. Across all models, the interaction term was negative and statistically significant,
indicating that the positive relationship observed in normal years weakened or reversed
during the crisis. This supports our second hypothesis which predicted that the effectiveness
of repurchases would decline under the stress of the pandemic. The effect size is especially
large in the ROE models, suggesting that shareholder returns were more sensitive to changes
in buyback activity during crisis conditions.

There are several plausible explanations for this result. First, during the early stages of the
pandemic, many financial regulators introduced temporary restrictions on capital
distributions, including share repurchases, as a measure to preserve bank stability. These
restrictions may have limited the ability of banks to carry out repurchases or made such
actions appear riskier in the eyes of the market. Second, even when repurchases occurred,
they may have lost their signaling power in an environment dominated by economic
uncertainty, low visibility into future earnings, and shifting investor expectations. Third, it is
possible that banks that continued to repurchase shares in 2020 were more aggressive or
overconfident, leading to weaker operating performance outcomes. Whatever the cause, the
data clearly show that repurchases were less effective or even harmful in 2020 compared to
earlier years.

Looking at the control variables, the results provide further context. The non-performing loan
ratio was consistently negative and statistically significant in several specifications,
especially in the ROE models and the European subsample. This is in line with expectations
and highlights the important role of asset quality in determining profitability. Banks with
higher NPL ratios likely face greater risk, reduced lending margins and higher provisioning
costs, all of which negatively affect performance. The equity capital ratio showed a positive
relationship with ROA in some models, suggesting that better-capitalized banks tend to
perform more strongly in operational terms. However, it was not consistently significant
across models. The log of total assets, used as a proxy for bank size, was not significant in
any specification, indicating that larger banks did not systematically outperform smaller ones
during the sample period.
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Overall, the results suggest that share repurchases are generally associated with improved
financial performance, particularly in terms of ROE and among U.S. banks. However, this
relationship is highly context-dependent. It appears to weaken under crisis conditions such as
the COVID-19 pandemic and varies by geographic region. These findings contribute to the
ongoing debate on the role of buybacks in the banking sector, showing that while repurchases
can be a useful financial tool, their effectiveness is not guaranteed and may depend on both
firm-level and external factors.

Limitations and Future Research

While this thesis provides updated evidence of a positive relationship between share
repurchases and bank performance under normal conditions and a weakened effect during the
COVID-109 crisis, several limitations should be acknowledged.

First, the quality and transparency of repurchase data, particularly for European banks, pose a
challenge. Annual buyback figures may not reflect the precise timing or context of repurchase
activity, introducing noise that could weaken the observed relationships, especially in the
European subsample. Second, the use of ROA and ROE as performance measures, while
standard in banking research, has limitations. These metrics can be influenced by external
factors such as interest rates, inflation and leverage, which may disturb the underlying drivers
of profitability. Third, despite the use of fixed effects to control for unobserved heterogeneity,
the risk of omitted variable bias remains. Important factors like macroeconomic trends or
management quality were not captured in the model but may influence both buyback
decisions and performance.

Additionally, the interaction term used to assess COVID-19 effects focuses solely on the year
2020. While useful for isolating immediate effects, this simplification may miss longer-term
impacts of the crisis. Also, the study’s scope is limited to publicly listed banks in North
America and Europe, restricting generalizability to other regions or types of institutions.

One limitation of our study is the potential for reverse causality, as we use contemporaneous
measures of repurchase activity and operating performance. This raises the possibility that
better-performing banks are more likely to repurchase shares, rather than repurchases leading
to improved performance. We attempted to address this by using lagged dependent variables
(ROA[:1 and ROE[1+1), but the results were inconsistent. Implementing more advanced
dynamic panel techniques, as used in related studies, was beyond the scope of this thesis.

Lastly, several regression models, particularly those focused on the COVID-19 period, report
negative adjusted R? values. This reflects the limited explanatory power of the models in a
highly volatile and uncertain environment, where firm performance was likely driven by
unobserved crisis-specific factors beyond the included variables. Negative adjusted R? is not
uncommon in fixed effects models with a small number of time periods and when
explanatory variables have low variation during shocks. While the direction and significance
of coefficients remain informative, these values highlight the challenges of modeling
performance during extreme macroeconomic disruptions. Despite these limitations, the study
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provides a useful foundation for further exploration of capital distribution policies in the
banking sector.

In regards to future research, several questions remain open for upcoming studies.

First, upcoming studies could test to see if longer-term effects of repurchases by using
multi-year performance is relevant in order to assess whether the benefits of buybacks are
short-lived or sustained over time. Subsequent operating performance using lagged dependent
variable could be relevant to examine the impact of buybacks on future operating
performance in a stable industry like the banking industry. Second, future research could
expand the sample to include non-listed banks or institutions in emerging markets, where
regulatory and financial environments differ substantially from those in the U.S. and Europe.

Additionally, to better address causality, future work could use methods, such as instrumental
variable approaches or event studies, which can help isolate the true impact of buybacks from
other performance drivers. Researchers may also examine how other payout methods, such as
dividends, interact with repurchases, especially during times of financial stress. These
directions could help build a deeper and more comprehensive understanding of when and
how share repurchases actually contribute to bank performance.
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8. Conclusion

The purpose of this thesis was to examine whether share repurchases are associated with
improved operating performance in publicly listed banks across North America and Europe,
and to explore whether this relationship changed during the COVID-19 pandemic. By using
panel data from 2010 to 2022 and applying fixed effects regression models, we were able to
investigate both the general performance impact of buybacks and the potential moderating
effects of an economic crisis.

The results show that share repurchases are generally associated with improved financial
performance, particularly in terms of return on equity (ROE), supporting the idea that
buybacks can be an effective tool for enhancing shareholder returns. This effect is more
robust among U.S. banks, likely reflecting differences in regulatory flexibility, investor
expectations and payout policies compared to European banks. Overall, the findings appear
more consistent with the Free Cash Flow Hypothesis, which suggests that banks may use
repurchases to distribute excess capital and improve efficiency when profitable investment
opportunities are limited. While the Signaling Hypothesis could also be relevant, particularly
in stable periods, both theories offer valuable perspectives. However, our model does not
formally separate their effects and the interpretation remains suggestive rather than
conclusive, with the results leaning toward capital efficiency as a driving motive rather than a
strategic signal to the market.

However, the results also highlight that this relationship is context-dependent. During the
COVID-19 crisis, the positive effect of repurchases weakened significantly, and in some
cases, even reversed. This finding suggests that under extreme economic uncertainty and
regulatory constraints, repurchases lose much of their intended impact, possibly due to
reduced investor confidence or practical limitations on capital distribution.

Overall, this thesis contributes to the literature by extending the time frame beyond previous
studies and by incorporating the COVID-19 period to assess how the effectiveness of
buybacks changes during financial stress. While the results support the idea that repurchases
can improve performance, they also emphasize the need to consider timing, market
conditions and regulatory environments. These insights may be useful for both policymakers
and financial managers when evaluating the role of buybacks as part of a bank’s overall
capital strategy.
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