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Abstract 
We examine the impact of three events related to Brexit on stock prices of UK and European banks: i) the 
announcement of the referendum date, ii) the referendum result, and iii) the appointment of Theresa May as the 
British Prime Minister. Our results show that bank shareholders reacted positively to the announcement of the 
referendum date and to the election of Theresa May as Prime Minister, whereas their reaction to the referendum 
outcome was negative. The analysis also demonstrates that the impact of different stages of Brexit on the stock 
market is more dependent on geographical factors than on firm-specific characteristics. The only exception is 
bank size, which positively affects bank shareholder choices. Our results have important regulatory and 
managerial implications: new political risks should be appropriately included into scenario analysis and the 
ability to assess and manage this risk should be taken into account in strategic planning and risk management. 
Keywords: Brexit, event study, stock market reaction, banks 
1. Introduction  
The debate on the efficient market hypothesis, which began at the end of the 1960s (Fama, 1965, 1970), remains 
unresolved. In this context, a large body of literature has investigated the different variables that affect share prices, 
returns, and volatility (among others, see Errunza & Hogan, 1998; Guldiken, Tupper, Nair & Yu, 2017). Harvey, 
Campbell, Liu, & Heqing (2016) assert that more than 300 factors, including political, economic, and social 
considerations, can influence stock market dynamics. Brexit, a political event with potential critical economic and 
social consequences, is among these factors, as suggested by several authors (among others see Schiereck, Kiesel, 
& Kolaric, 2016; Oehler, Horn, & Wendt, 2017; Ramiah, Huy, Pham, & Moosa, 2017; Tielman & Schiereck, 2017; 
Hill, Korczal A., & Korczak P., 2019). 
The Brexit referendum was held on 23 June 2016, and had a largely unexpected outcome: 17.4 million British 
citizens (51.89%) made the decision to leave the European Union (EU). The path that led to the UK referendum 
of 2016 can be dated long back, possibly even to the very beginning of the UK membership of the European 
community. The people and politicians of the UK were divided with regard to the value of this membership, and 
the 2008 financial crisis and the consequent sovereign debt crisis of a few European countries intensified this 
debate, as likely did the increased level of migration into the UK. In 2013, Britain’s then-Prime-Minister David 
Cameron promised that if his Conservative Party won the general election, he would hold a referendum on whether 
the UK should remain in the EU or leave. When the Conservative Party won, he kept his promise, although 
supporting “remain”, i.e. the UK’s continued membership of the EU: “It will be stronger if we stay. It will be 
weaker if we leave.” declared Cameron on 21 June 2016, in his last-ditch speech calling for Britain to remain (Note 
1).  
The result of the Brexit vote caused substantial turmoil in financial markets, both in the UK and other countries: by 
27 June 2016, the FTSE 100 index fell by 3.2% (losing nearly £85 billion), the German DAX by 6.8%, and the 
Dow Jones Industrial Average by 3.4%. Likewise, on 24 June 2016, in early trades, the IBEX 35, Greek ATHEX, 
Dutch AEX index, Czech PX Index, and Polish WIG30 all fell by 8% to 15%, and the sterling reached its lowest 
level against the US dollar since 1985.  
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The banking sector was one of the most strongly affected industries. Financial services are in fact a critical sector 
of the UK’s economy, accounting for 7–12 per cent of the country’s GDP, 11 per cent of its gross tax receipts, 
and 7–12 per cent of employment (House of Lords EU Committee, 2016; Oliver Wyman, 2016). Financial 
services also provide the largest trade surplus of any sector of the UK economy, valued at £58 billion in 2014, of 
which £19 billion relates to trade with the rest of the EU (Oliver Wyman, 2016). Therefore, it is unsurprising that, 
before the referendum, the four largest UK banks – HSBC, Royal Bank of Scotland (RBS), Barclays, and Lloyds 
TSB – strongly opposed Brexit. Many US banks were also vocal opponents of Brexit. In 2016, approximately 90% 
of both European turnover and the employees of the five largest US investment banks (Goldman Sachs, JP 
Morgan, Citigroup, Morgan Stanley, and Bank of America Merrill Lynch) were in fact located in London 
(Howarth & Quaglia, 2018). They used the UK as a point of entry into the European single market through 
UK-based subsidiaries, and feared that Brexit would damage their business in Europe and/or induce expense and 
disruption due to the need for relocation of their offices to other European countries. Moreover, it was often 
argued that Brexit would not only damage the UK banking sector, but also impair the financing of the entire 
European economy.  
By the end of 24 June 2016, the share prices of the Royal Bank of Scotland dropped by approximately 18.0%, 
while those of Barclays and Deutsche Bank fell by 17.7% and 13.9%, respectively. This strong impact can be 
explained by considering that UK is the largest exporter of financial services in the world, and one-third of its 
export is directed to the EU (Armour, 2017; Howarth & Quaglia, 2018). Therefore, UK firms would have found 
it considerably more expensive to export to the EU in a Brexit scenario. This would also have represented a loss 
to the EU27, because the UK specializes in capital markets services that the EU, which is over-reliant on 
banking, has always used (Armour, 2017). Consequently, the announcement of the referendum outcome raised 
strong concerns around the future of the financial system, both in the UK and the EU.  
The negative effects of Brexit on the banking industry could stem from several factors. First, it might affect 
business continuity and increase transitional risks for the Euro area and UK banks. Second, it could enhance 
macroeconomic and regulatory risks, including potential regulatory arbitrage: bank clients, suppliers, and 
commercial partners would all be affected. Third, it might have unpredictable consequences for small businesses. 
While most banks immediately took contingency measures to ensure that their business continued to run after 
Brexit, many European small- and medium-sized enterprises are unprepared for the disruption and potential 
negative impact of Brexit on their business: their decisions, which are difficult to predict or control for, might 
shape the business models that banks could adopt after the final Brexit negotiations. 
In addition, over the last few years, the European Central Bank (ECB) has identified the “Brexit-related risk” as 
one of the key challenges for supervised entities, including it among its supervisory priorities. Even before the 
referendum of 23 June 2016, which resulted in the UK leaving the EU, this risk was on the radar of the financial 
sector, although the possibility of the UK deciding to leave the EU was generally considered remote. Nevertheless, 
the ECB immediately started to monitor whether and how banks would be affected by this geo-political risk, and 
whether they would be able to address related issues in a timely manner, if needed, through Brexit-driven change 
management processes.   
In its 2020 risk map (Note 2), the ECB states that uncertainty around the UK’s membership of the EU remains high. 
Tail risks appear to be concentrated in particular countries and banks with close links to the UK. Furthermore, it is 
also true that some banks are behind schedule in implementing their contingency plans and need to step up their 
preparations, including transferring staff and strengthening local risk management capabilities and governance 
structures.  
Analysis of the stock market reaction to political events is crucial for banks to forecast future possible scenarios. 
In the last few decades, the EU has experienced several political events affecting stock market dynamics: among 
these, Brexit represents one of the most important, and can be a black swan. For this reason, the study of the 
stock market reaction to the announcements of events related to Brexit is important both for policy makers and 
investors: the former could adjust economic policy measures aimed at achieving the stability of financial markets 
and the economy as a whole, while the latter might plan their portfolio and risk management activities 
(Škrinjari´c, 2020).  
In this context, our paper aims to investigate bank shareholder reaction to some events relating to Brexit, 
distinguishing between UK and other European banks. Specifically, we attempted to answer the following 
questions: i) How did bank shareholders react to the most important events related to Brexit? ii) Are there 
differences between UK and other European banks in relation to their reactions to Brexit-related events? iii) Can 
firm characteristics explain bank stock reactions to Brexit-related events?  
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Using a sample of 46 and 167 listed banks from the UK and other European countries, respectively, we carry out 
event studies on three different events related to Brexit, i.e. the announcement of the referendum (20 February 
2016), the referendum result (23 June 2016), and the day on which Theresa May became the UK Prime Minister 
(11 July 2016). We also conduct ordinary least squares (OLS) regression analyses to investigate the possible 
determinants of average cumulative abnormal returns. 
Our results show that bank shareholders reacted positively to the announcement of the referendum date and to the 
election of Theresa May as Prime Minister, whereas their reaction to the referendum outcome was negative. The 
analysis also demonstrates that the impact of different stages of Brexit on the stock market is more dependent on 
geographical factors than on firm-specific characteristics: the only exception to this is bank size, which positively 
affects bank shareholder choices.  
Our study contributes to the ongoing debate about the stock market reaction to geo-political events. First, we focus 
on the impact of Brexit on the banking sector, without considering other industries. This focus is based on the 
assumption that the banking sector is particularly vulnerable to the consequences of the referendum, because the 
City of London is the most important European financial center. Second, the research considers three different 
significant dates to analyze the impact of Brexit on stock market returns. Unlike that of most previous studies, our 
focus is therefore not exclusively on the referendum event, but on different Brexit-related events over a longer time 
horizon from 20 February 2016 to 7 September 2018. Third, we observe the effect of Brexit both in the UK and in 
other European countries and attempt to explain the differences in these effects between these countries. Finally, 
we investigate the possible impact of firm- and country-specific characteristics on bank shareholder reactions. 
The paper is organized as follows. Section 2 presents the literature review, while the sample and the methodology 
are reported in Section 3. Our main results are discussed in Section 4, and the additional analysis and robustness 
checks are described in Section 5. Finally, our conclusion and discussion are reported in Section 6. 
2. Literature Review 
Our paper focuses on the effect of the Brexit referendum on bank stock returns. There are two strands of literature 
about Brexit, studying its effects: i) on stock market volatility, based on the assumption that the referendum 
outcome heralded a period of political uncertainty (Krause et al., 2016; Schiereck et al., 2016; Smales, 2017; 
Dibiasi, Abberger, Siegenthaler, & Sturm, 2018), and ii) on stock market prices, investigating the consequences of 
Brexit as geo-political and economic event. 
The papers of the first strand of the literature (Pastor & Veronesi, 2012; Wielechowski & Czech, 2016) identify all 
of the Brexit-related changes by the government, including the time horizon from the announcement of the UK 
referendum date to the implementation of Brexit, as periods of political uncertainty. Extant literature shows that 
the referendum outcome caused an increase in stock market volatility, both in the UK (Krause, Noth, & Tonzer, 
2016; Smales, 2017) and in German markets (Smales, 2017), similar to that registered around previous election 
days (Białkowski & Gottschalk, 2006). Belke et al. (2018), extending the sample used by Smales (2017) to all 
European financial markets, demonstrate that the political uncertainty caused by Brexit affected European 
countries in different ways. In particular, Greece, Italy, Ireland, Portugal, and Spain (GIIPS) and the UK showed 
the strongest reactions to the referendum result. Campello, Cortes, d’Almeida, & Kankanhalli (2018) investigate 
the relationship between Brexit and American firms, focusing on capital investments, employment growth, and 
R&D expenditure. Their results show that US firms that were more exposed to the UK economy were the most 
affected by the referendum outcome. This suggests that political uncertainty can produce a contagion effect in 
other countries. In addition, Arshad, Rizvi, & Haroon (2019) study market volatility during the Brexit period, 
distinguishing between pre- (7 May 2015 – 28 February 2016) and post-vote periods (March 2016 – May 2017). 
Their results show that the impact of the referendum outcome on market volatility differed between different UK 
sectors, and that the banking and technology sectors were the most affected industries. The authors explain the 
evidence on the increased volatility of bank shares by the high uncertainty regarding the future of the industry with 
EU countries. As suggested by Chung and Chuwonganant (2018), market volatility negatively affects stock returns 
both directly and indirectly through its impact on liquidity provision, and this negative relationship arises from 
greater risk and illiquidity premiums. 
Government changes and the consequent political uncertainty can affect stock prices, as suggested by Pastor and 
Veronesi (2012) and Mei and Guo (2004). More specifically, political uncertainty seems to produce negative stock 
returns (Nippani & Medlin, 2002; Santa-Clara & Valcanov, 2003; Białkowski & Gottschalk, 2008; He, Lin, Wu, & 
Dufrene, 2009; Brogaard & Detzel, 2015; Boutchkova, Doshi, Durnev, & Molchanov, 2016).  
The second strand of literature, which is recent and relatively underdeveloped, focuses on the impact of Brexit 
on stock prices (Schiereck et al., 2016; Oehler et al., 2017; Ramiah et al., 2017; Tielman & Schiereck, 2017; Hill 
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et al., 2019). Tielman and Schiereck (2017) concentrate specifically on the logistics sector. Their choice of sector 
is based on the assumption that this industry should be particularly affected by the referendum outcome, because 
of the potential slower movement of goods and increases in transport and freight costs. Their analysis shows that 
the announcement of the referendum outcome had a negative impact across the entire logistics sector in Europe, 
and especially in the UK. Diversified firms involved in road transportation appear to have suffered negative 
effects to a lower extent than specialised firms such as airlines. Oehler et al. (2017) investigate the role of 
internationalization, and demonstrate that more internationalized UK companies showed higher positive stock 
returns than firms characterized by more domestic sales. However, the positive effect of internationalization 
emerged only on the first trading day after the announcement of the referendum result. Hill et al. (2019) and 
Shahzad et al. (2019) confirm these results. All these findings suggest that firm-level internationalization is a 
diversification mechanism for coping with domestic risk.  
To date, very few papers have specifically examined the effect of Brexit on the banking sector. In most of these 
studies, this sector is only one element in wider samples composed of multiple industries. However, the focus on 
the banking system is particularly important because investors are increasingly concerned about the ability of 
banks to withstand the consequences of Brexit (Chabot, Bertrand, & Thorez, 2019).  
Schiereck et al. (2016) compare Brexit with the Lehman Brothers crisis. They find that the former was not 
“another Lehman Brothers moment” for banks, for two reasons: first, the short-term drop in the bank stock 
market after the Lehman crisis was stronger than in the case of Brexit. Second, the increase in bank credit default 
swaps (CDS) spreads was significantly lower in the case of the UK referendum than in the case of the Lehman 
Brothers bankruptcy. On this point, Baur et al. (2018) remark that Brexit caused a storm, but no storm damage.  
Ramiah et al. (2017), furthermore, analyse the effect of the announcement of the UK referendum result on 
various UK sectors over the period June-July 2016. They show that the event affected UK industries to different 
extents, and that the impact was particularly negative for the banking industry. Kadric and Korus (2019), 
considering both financial and non-financial sectors, investigate the effect of the referendum on risk conditions 
of the corporate bond market. They find that the spread of corporate bonds in the financial sector was influenced 
by the announcement of the result of the Brexit referendum, both in the UK and in the Eurozone. In 
non-financial sectors, only corporate bonds from the UK were influenced by the vote.  
Finally, Aristeidis and Elias (2018), excluding the possible worldwide contagion effect of Brexit, find that share 
prices of the five largest British banks fell by an average of 21% in the morning after the announcement of the 
referendum result, and that stock prices in many other non-UK banks also fell by more than 10%. This suggests 
that Brexit had a stronger impact on the banking sector than on other industries. 
Previous literature about Brexit focuses on multiple industries, without investigating the specific role of the 
banking sector which, on the contrary, is particularly vulnerable to the consequences of the referendum. 
Moreover, extant studies investigate only the stock market effects of the referendum date and do not consider 
reactions to other important events related to Brexit. Furthermore, previous literature primarily focuses on the 
UK market, almost ignoring other European countries.  
In this context, our research specifically focuses on the European banking sector, because this industry is 
probably the most exposed to the Brexit referendum outcome. The City of London has, in fact, long been the 
center of the European financial market, and its structure is likely to be influenced by political events related to 
Brexit. We specifically investigate the stock market reaction to different events, i.e. the announcements of the 
referendum date, the referendum result, and the day on which Theresa May became Prime Minister. The paper 
focuses on both the UK and the EU banking sectors, and seeks to identify and interpret the differences in the 
impact on these areas. Furthermore, the paper aims to investigate the possible firm characteristics that explain 
the bank stock market reactions to Brexit-related events. 
3. Sample and Methods 
3.1 The Sample 
The sample consists overall of 213 listed banks: 46 from the UK and 167 from other European countries. Data 
were extracted from the Orbis database. Table 1 reports the distribution of banks among countries and the 
average value of the main bank-specific variables. These data suggest that UK banks show a higher profitability 
than EU banks: only Belgian and Finnish banks reach levels of return on assets similar to those of the UK. 
Moreover, we observe that banks with negative average profitability also show higher cost inefficiency (e.g. in 
Ireland, Hungary, and Croatia), and that the average capitalization is higher in UK and Belgium banks. 
In order to avoid bias in the estimation of stock market performance, we exclude from our database all banks that 
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announced price-relevant information from 10 days before to 10 days after our three “Days 0”. 
Table 1. Descriptive statistics by country 

Country Number Size Profitability Cost efficiency Capitalization 
Uk 46 14.445 4.202 69.269 54.479 
Austria 4 18.129 0.643 59.303 8.466 
Belgium 5 16.813 3.843 78.694 52.93 
Bulgaria 2 15.332 0.200 38.440 8.44 
Cyprus 2 15.098 0.830 49.600 12.560 
Croazia 2 16.637 -0.120 82.770 13.31 
Czechia 1 17.311 1.420 44.740 11.920 
Denmark 23 14.394 0.858 62.890 11.440 
Finland 3 14.249 4.516 66.400 32.463 
France 24 16.288 1.900 62.686 19.089 
Germany 26 14.076 0.092 136.65 19.733 
Greece 7 17.357 -3.374 66.768 11.708 
Hungary 2 16.018 -0.405 94.025 13.040 
Ireland 3 17.193 -1.300 100.000 8.170 
Italy 24 16.405 1.322 66.900 16.018 
Malta 2 14.838 0.780 57.965 9.490 
Netherlands 6 15.991 2.045 52.180 38.356 
Poland 11 16.771 0.840 62.314 10.54 
Portugal 2 17.826 0.695 59.6 7.275 
Romania 5 13.645 2.812 71.938 41.656 
Spain 8 18.593 0.511 59.767 6.787 
Sweden 5 18.477 0.705 45.497 4.335 

Notes. Table 1 shows the average value of size (natural logarithm of total assets), profitability (the return on assets), cost efficiency (cost to 
income ratio) and capitalization (equity over total assets ratio) by country. 

 
3.2 Event Study Methodology 
The study investigates the impact of three different Brexit-related events on the stock prices of UK and European 
banks. Through an event study analysis (MacKinlay, 1997), we estimate the effect of the announcements of the 
referendum date (20 February 2016), the referendum result (23 June 2016), and the election of Theresa May as 
Prime Minister (11 July 2016). 
The event study method is used to establish the abnormal returns of European banks, i.e. the difference between 
their counterfactual stock returns not affected by the information of the three events related to Brexit (expected 
returns) and their actual returns. This technique allows us to estimate the price effect arising from the three political 
events investigated. 
Sharpe’s (1963) market model was used to calculate expected stock returns: 

                                   (1) 

Where 𝑹෡𝒊,𝒕 is the stock return of bank i on day t; αi is the intercept of the regression line; βi is the slope of the 
regression line; Rmkt,t is the national market index return on day t; and εi,t is the random error. 
Each of the three events related to Brexit is considered Day 0. The estimation period used for political events 
ranges from 280 days before Day 0 to 10 days before it. The αi and βi coefficients are therefore estimated by OLS 
regressions of 𝑹෡𝒊,𝒕 on Rmkt for 270 days. The wider event period ranges from 10 days before the political event to 
10 days after it.  
We calculate the abnormal return (ARi,t) due to each event for the bank i on Day t as follows: 𝐴𝑅௜,௧ = 𝑅௜,௧ − ൫𝛼ො௜ + 𝛽መ௜𝑅௠௞௧,௧൯                                 (2) 
The average abnormal return (𝑨𝑹തതതത𝒕) is estimated as: 
 𝐴𝑅തതതത௧ = ଵ௡ ∑ 𝐴𝑅௜,௧௡௜ୀଵ                                         (3). 
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Finally, the cumulative abnormal return 𝑪𝑨𝑹𝒊(𝝉𝟏, 𝝉𝟐) for each stock i is calculated by summing all ARi,t within 
the event period ሾ𝝉𝟏,  𝝉𝟐ሿ: 𝐶𝐴𝑅௜(𝜏ଵ, 𝜏ଶ) = ∑ 𝐴𝑅௜,௧ఛమ௧ୀఛభ                                    (4) 

While the mean cumulative abnormal returns (CARs) in the different event windows (𝑪𝑨𝑹ଙതതതതതതത(𝝉𝟏, 𝝉𝟐))  are 
estimated as follows: 𝐶𝐴𝑅തതതതതത௜(𝜏ଵ, 𝜏ଶ) = ଵ௡ ∑ 𝐶𝐴𝑅௜(𝜏ଵ, 𝜏ଶ )௡௜ୀଵ                             (5). 

In the event study analysis, we use an estimation window of 270 trading days, starting 280 trading days prior to our 
first event (20 February 2016) and ending 10 days before it. For subsequent announcements related to the 
referendum result (23 June 2016) and the election of Theresa May as Prime Minister (11 July 2016), we apply the 
same estimation window, where the start and end days are shifted for the specific dates. For the subsequent 
announcements, the moving estimation window includes prior events; therefore, we attempted to maintain the 
estimation window used for the event of 20 February 2016 as fixed for the subsequent events. Because the 
procedure had neither qualitative nor quantitative impacts on our results, we do not report in the paper these 
additional results, which are available on request. 
To test the significance of the mean (𝑪𝑨𝑹ଙതതതതതതത), we use two parametric and one non-parametric test.  
Parametric tests use standardized abnormal returns to align event period abnormal returns’ volatility with its 
estimation period volatility and to prevent stocks with high volatility from dominating test statistics (Boehmer et 
al., 1991). We calculate T1, widely used in the previous literature (Campbell, Lo, & MacKinley, 1997; MacKinlay, 
1997), to test the null hypothesis that cumulative average abnormal returns are zero. It is constructed as follows: 𝑇ଵ = ஼஺ோതതതതതത(ఛభ,ఛమ)ሾఙෝమ(ఛభ,ఛమ)ሿభమ ≈ 𝑁(0,1)                                  (6) 

Because T1 can be biased over a short time-period, we also estimate a second parametric test (T2) that is more 
robust to an event-induced variance increase (Boehmer et al., 1991): 𝑇ଶ = √𝑁 ௌ஼஺ோതതതതതതതത(ఛభ,ఛమ)ට భಿషభ ∑(ௌ஼஺ோ(ఛభ,ఛమ)ିௌ஼஺ோതതതതതതതത(ఛభ,ఛమ))మ ≈ 𝑇 ቀ0, ௚௚ିଶቁ                  (7) 

with g>2, where N is the number of stocks and 𝑺𝑪𝑨𝑹𝒊(𝝉𝟏, 𝝉𝟐) is the standardized abnormal return on security i at 
day t. We follow the methodology suggested by Mikkelson and Partch (1988) in order to estimate 𝑺𝑪𝑨𝑹𝒊(𝝉𝟏, 𝝉𝟐): 𝑆𝐶𝐴𝑅௜,௧ = ஼஺ோ೔(ఛభ,ఛమ)

ఙഢෞඨ ೞ்ା೅ೞమ೅ ା∑ (ೃ೘,೟ష೅ೞೃ೘തതതതതത)ഓమ೔సഓభ∑ (ೃ೘,೟షೃ೘തതതതതത)೅೔సభ
                                 (8) 

where τ1 and τ2 are respectively the first and last days in the event window, 𝑪𝑨𝑹𝒊(𝝉𝟏, 𝝉𝟐) is the cumulative 
abnormal return of stock i in the event window (𝝉𝟏, 𝝉𝟐), 𝑹𝒎തതതത is the mean return on market index in the estimation 
period,  𝝈ଙෝ  is the estimated standard deviation of abnormal return on stock i, T is the number of days in the 
estimation period, and Ts is the number of days in the event window. T2 shows a T-distribution with T-2 degrees of 
freedom, and converges to a unit normal. In order to confirm the results obtained by T1 and T2, we also perform the 
non-parametric test suggested by Campbell et al. (1997) and MacKinlay (1997): 

𝑇ଷ = ቂே(శ/ష)ே − 0.5ቃ ேభమ଴.ହ ≈ 𝑁(0,1)                                  (9) 

Where N is the number of events and N(+)/N(-) is the number of events with a positive/negative CAR. We 
consider statistically significant CARs as those that passed all the three tests described above.  
3.3 The Regression Model 
In the second stage of our empirical analysis, we run OLS regressions with robust standard errors to 
investigate determinants of CARs. Our models are constructed as follows: 𝑦𝑖 = 𝛼 + 𝛽1 𝑋𝑖,t  + 𝜀𝑖   𝑖 = 1, … , 𝑁                                 (10) 𝑦𝑖 = 𝛼 + 𝛽1 𝑋𝑖,t + 𝛽2 GIIPSi,j + 𝛽3 EAST_COUNTRIESi,j + 𝜀𝑖   𝑖 = 1, …, 𝑁             (11) 
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Regression (10) is run on the subsample of UK banks, while regression (11) is run on the subsample of other 
European banks. In both regressions, subscript i denotes the cross-section dimension, and t and j the time and the 
country of the country-specific variable, respectively. We use the statistically significant CARs observed in the 
previous event study analysis as the dependent variable. The X vector refers to the bank-specific characteristics in 
terms of balance sheet ratios.  
With regard to the X vector, we consider the following bank-specific characteristics: i) the equity over total assets 
ratio (E_TA) as the measure of capitalization; ii) the return on asset (ROA) as the measure of profitability; iii) the 
cost-to-income ratio (COST_INCOME) as the measure of bank cost efficiency; iv) and, finally, the natural 
logarithm of total assets (SIZE) as the measure of bank size.  
In regression (11), we also include two dummy-country variables: i) GIIPS equals 1 when the bank is located in 
Greece, Italy, Portugal, Spain, or Ireland, and 0 otherwise; ii) EAST_COUNTRIES equals 1 when the bank is 
located in Bulgaria, Croatia, Poland, Czech Republic, Romania, or Hungary, and 0 otherwise. We introduce GIIPS 
and EAST_COUNTRIES into the model in order to identify differences between European geographical areas. 
Specifically, the first dummy identifies banks operating in the countries that were most affected by the financial 
and the sovereign debt crises of 2008 and 2011 and, for this reason, are characterized by a quite fragile banking 
sector. The second dummy variable refers to banks operating in Eastern European countries, i.e. banks that belong 
to the EU, but not to the Eurozone, excluding Denmark and Sweden (Note 3).  
Descriptive statistics and the t-test on means and correlations are presented in Table 2 and Table 3, respectively. 
The null hypothesis of the difference in means test is that the two means of the two group are equal. Our results 
show the difference in means of our two subsamples (UK banks and EU banks) is always statistically significant, 
except for the cost-to-income ratio. All banks show, in general, a positive profitability and a good level of 
capitalization and cost efficiency. Compared with other EU banks, UK banks are larger and characterized by 
higher cost efficiency, lower profitability, and lower capitalization.  
We consider three different events related to Brexit. For each event, we test the regression models (10) and (11) on 
the event windows showing statistical significance in the event study analysis.  
  
Table 2. The descriptive statistics 

 TOTAL SAMPLE UK BANKS EU BANKS  

Variable Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Obs Mean Std. Dev. T-test

SIZE 197 15.540 2.849 7.869 21.517 45 14.445 3.037 155 15.859 2.721 *** 

E_TA 197 25.951 31.474 -79.09 99.63 45 54.479 36.028 155 17.669 24.544 *** 

ROA 197 1.702 6.855 -46.27 25.43 45 4.202 11.138 155 0.977 4.789 *** 
COST_ 
INCOME 

197 73.749 10.834 -29.56 133.455 45 69.270 11.964 155 75.058 10.520  

Notes. The Table reports the descriptive statistics of bank specific characteristics for the total sample and for the subsamples of UK and EU 
banks. Size is the natural logarithm of total assets, E_TA is the equity over total assets ratio as proxy of bank capitalization, ROA is the return 
on assets as proxy of bank profitability and COST_INCOME is the cost to income ratio as proxy of bank cost efficiency. In the last column, 
the significance of the T-test of means is reported. *, **, *** denote the statistical significance at 10%, 5% and 1%, respectively. 
 
Table 3. The correlation matrix 

SIZE E_TA ROA COST_INCOME 

SIZE 1 

E_TA -0.5263 1 

ROA -0.1018 0.4237 1 

COST_INCOME -0.1827 -0.1863 -0.5217 1 

Notes. The Table reports the correlation matrix of bank specific characteristics. Size is the natural logarithm of total assets, E_TA is the 
equity over total assets ratio as proxy of bank capitalization, ROA is the return on assets as proxy of bank profitability and COST_INCOME 
is the cost to income ratio as proxy of bank cost efficiency. 
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4. Results 
4.1 Event Study 
We investigate, through an event study analysis, the stock price reactions of UK and other European listed banks 
to three different events related to Brexit: the announcements of the referendum date, the referendum result, and 
the election of Theresa May as Prime Minister. 
The first event we consider is the announcement (on 20 February 2016) of the referendum date. Table 4 shows 
the event study results we record for this date. 
 
Table 4. The referendum announcement: the effect on UK and other European banks  

 
Panel A) 
UK banks 

Panel B) 
Other European banks 

Event 
window 

Mean CAR 
 

Number of 
firms 

T1 T2 T3 
Mean CAR 
 

Number 
of firms 

T1 T2 T3 

(-10, -1) 0.052*** 45 4.101 4.774 4.919 0.050** 164 5.393 1.966 4.998 

(-5, -1) 0.058*** 45 7.461 9.433 6.112 0.068*** 164 10.106 3.910 8.746 

(-3, -1) 0.036** 45 6.175 1.927 5.516 0.019*** 164 6.561 2.446 5.622 

(-1, 0) 0.024*** 45 6.346 2.343 5.218 0.020*** 164 6.405 2.593 7.028 

(0, 10) 0.090** 45 7.960 2.148 4.919 0.150*** 164 9.109 14.200 9.370 

(0, 5) 0.059*** 45 7.279 2.671 5.218 0.094*** 164 8.171 3.807 8.277 

(0, 3) 0.043** 45 6.879 2.266 5.218 0.056*** 164 7.831 3.783 7.653 

(0, 1) 0.028*** 45 6.141 2.967 4.919 0.046** 164 7.433 1.928 7.965 

Notes. Table 4 shows the results of event studies carried out on UK and European banks related to the announcement of the referendum date 
(on 20 February 2016). We measured the predicted normal bank returns using the market model. The CAR statistical significance is verified 
using three tests (T1, T2 and T3) reported in Equations (6), (7) and (9). *, **, *** denote the statistical significance at 10%, 5% and 1%, 
respectively (one-tailed test). 

 
Our results show positive and statistically significant mean CARs in all the investigated event windows.  
Focusing on UK banks (Table 4, Panel A), we identify statistically significant mean CARs both before and after 
Day 0. More specifically, we estimate mean CARs equal to 5.2%, 5.8%, 3.6%, and 2.4% in the event windows (-10, 
-1), (-5, -1), (-3, -1), and (-1, 0) respectively. This means that the news of the referendum date was probably 
circulating some days before its official announcement, and that the UK banks positively priced this information. 
A positive reaction was also registered after Day 0, because we find statistically significant mean CARs equal to 
2.8%, 4.3%, 5.9%, and 9% in the event windows (0, 1), (0, 3), (0, 5), and (0, 10), respectively. 
These positive results, both before and after the event date, can be explained by considering that, in February 2016, 
UK bank shareholders did not consider the referendum outcome as an uncertain event, as suggested by Pantzalis et 
al. (2000), Goodel and Vähämaa (2013), Brogaard and Detzel (2015), and Smales (2015, 2016). They believed that 
“remain” would win, and that this scenario would guarantee stability to the UK. This interpretation is supported by 
the strong “pro-remain” position taken by the Prime Minister David Cameron, who was, at that time, very credible. 
In his Downing Street statement after the Cabinet meeting on 20 February 2016, Cameron in fact stated 
“…Leaving Europe would threaten our economic and our national security. Those who want to leave Europe 
cannot tell you if British businesses would be able to access Europe’s free trade single market or if working 
people’s jobs are safe or how much prices would rise. All they are offering is risk at a time of uncertainty – a leap 
in the dark. Our plan for Europe gives us the best of both worlds…”. Moreover, during that period, “remain” 
received higher volumes of coverage than “leave” across most UK economic publications, as reported by Moore 
and Ramsay (2017), and this supported the widespread view that “remain” was the most likely outcome of the 
referendum. 
We also study the impact of the announcement of the referendum date on the stock prices of other European banks. 
Our results (Table 4, Panel B) show positive and statistically significant mean CARs in all the investigated event 
windows, both before and after the event date. This result can be interpreted as evidence that European bank 
shareholders also considered “remain” as the most likely outcome of the referendum. They believed that this 
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scenario would have guaranteed stability not only to the UK, but to all other European countries and, consequently, 
the market positively priced the information on the call for the referendum.  
Figure 1 compares the reaction to the announcements of the referendum date between UK and other European 
bank shareholders. 

 
Figure 1. The referendum announcement: reactions of UK and other European bank shareholders 

Notes. Figure 1 shows the results of event studies carried out on UK and European banks related to the announcement of the referendum date 
(on 20 February 2016). The Figure displays cumulative abnormal returns from day [-10] to day [+10] around the event date. 
 
It shows that, in all UE, the news of the referendum date circulated some days before its official announcement 
and that, during this period, this information was positively and almost equally priced by UK and other European 
banks. This can be explained by considering that 20 February represents the conclusion of a period of waiting, 
that started in 2013, for the Brexit referendum to be announced, in accordance with the commitment of David 
Cameron, who had been re-elected as the UK Prime Minister on 7 May 2015, to hold a vote for the UK to 
remain in or leave the EU. In this context, the announcement of a specific date for this vote was perceived as a 
positive event by financial markets because, after several periods of discussion, Cameron kept his promise 
regarding the referendum.  
Although the information about the official announcement of the referendum date was positively priced by all 
European bank shareholders, the reaction of other European countries was stronger than in the UK, as shown in 
Figure 1. This might have been because of the content of Cameron’s speech on 20 February 2016. His speech 
was in fact not only pro-remain, but significantly Europeanist, as he stated “…I believe we will be safer in a 
reformed Europe, because we can work with our European partners to fight cross border crime and terrorism. I 
believe Britain will be stronger in a reformed Europe because we can play a leading role in one of the world’s 
largest organizations from within, helping to make the big decisions on trade and security that determine our 
future. And I believe we will be better off in a reformed Europe because British businesses will have full access 
to the free trade single market, bringing jobs, investment and lower prices.…”. Cameron's message therefore 
emphasized the benefits to the UK if “remain” had prevailed over "leave": in a context in which this outcome 
seemed rather obvious, this may explain, in our opinion, the more positive reaction of other European bank 
shareholders compared with that of bank shareholders in the UK. 
The second event we consider is the actual referendum vote, which took place on 23 June 2016. Table 5 shows 
the results of the event study analysis.  
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Table 5. The referendum vote: the effect on UK and other European listed banks 

 
Panel A) 
UK banks 

Panel B) 
Other European banks 

Event 
window 

Mean CAR 
 

Number of 
firms 

T1 T2 T3 
Mean CAR 
 

Number 
of firms 

T1 T2 T3 

           

(-10, -1) -0.002 46 -0.341 -1.300 3.833 -0.009 167 -1.831 -0.490 0.232 

(-5, -1) 0.040*** 46 5.730 2.997 4.128 0.039*** 167 7.796 5.259 7.042 

(-3, -1) 0.034** 46 6.735 1.783 4.128 0.028*** 167 8.661 3.234 8.125 

(-1, 0) 0.017** 46 6.215 3.223 4.718 0.020*** 167 6.581 6.461 5.649 

(0, 10) -0.074** 46 -3.292 -1.793 1.769 -0.060** 167 -5.797 -2.212 5.494 

(0, 5) -0.063** 46 -3.772 -2.001 2.654 -0.039** 167 -5.072 -1.963 4.720 

(0, 3) -0.092*** 46 -5.298 -6.105 5.308 -0.049*** 167 -6.828 -4.890 6.113 

(0, 1) -0.043 46 -4.939 1.061 3.833 -0.037** 166 -5.437 1.996 6.209 

Notes. Table 5 shows the results of event studies carried out on UK and European banks related to referendum vote (on 23 June 2016). We 
measured the predicted normal bank returns using the market model. The CAR statistical significance is verified using three tests (T1, T2 and 
T3) reported in Equations (6), (7) and (9). *, **, *** denote the statistical significance at 10%, 5% and 1%, respectively (one-tailed test). 
 
Our results show that UK and other European bank shareholders had a similar reaction to the referendum outcome.  
More specifically, before Day 0, our findings show positive and statistically significant mean CARs in the event 
windows (-5, -1), (-3, -1), and (-1, 0) equal to 4%, 3.4%, and 1.7% for UK banks, and equal to 3.9%, 2.8%, and 2% 
for other European banks, respectively. Figure 2 compares the reaction to the announcements of the referendum 
outcome of UK and other European bank shareholders. 

 
Figure 2. The referendum vote: reactions of UK and other European bank shareholders 

Notes. Figure 2 shows the results of event studies carried out on UK and European banks related to the referendum vote (on 23 June 2016). 
The Figure displays cumulative abnormal returns from day [-10] to day [+10] around the event date. 
 
This suggests that, in the days before 23 June 2016, bank shareholders positively priced information on the 
referendum vote, because “remain” was considered the most likely outcome. On 23 June, the largest UK betting 
agencies expected the “remain” camp to prevail: the bookmakers’ odds indicated a 90% chance that the UK 
would still remain in the EU after the referendum had been concluded (Bloomberg, 2016). For example, the 
well-known agency Paddy Power had the odds for remain at 1/12, while the payoff for exit was 7/1 (Davies & 
Studnicka, 2018) (Note 4). The exchange rate and financial market dynamics also confirm our interpretation. On 
23 June 2016, the sterling in fact reached its 2016 high of $1.5018 and the FTSE 100 climbed to a 2016 high, as 
the most believable exit-pool announced a vote for “remain”. 
However, the actual referendum outcome completely surprised the market: initial results suggested that “remain” 
was going to win, and when the Sunderland results were declared, the swing to “leave” was entirely unexpected 
(Davies & Studnicka, 2018).  
In this context, our results show that UK and other European bank shareholders reacted negatively to the 
referendum outcome. More specifically, after Day 0, we estimate negative and statistically significant mean CARs 
in the event windows (0, 3), (0, 5), and (0, 10) equal to -9.2%, -6.3%, and -7.4% for UK banks and equal to -4.9%, 
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-3.9%, and -6% for other European banks, respectively. This can be interpreted as evidence that, in the days after 
23 June 2016, all European bank shareholders negatively priced the information on the referendum outcome. The 
negative reaction can be explained considering that the Brexit result was unexpected, and, for this reason, it 
triggered significant political uncertainty, as suggested by Pantzalis, Stangeland, & Turtle (2000) and Brogaard 
and Detzel (2015). The UK is in fact the world’s largest exporter of financial services and approximately one-third 
of these exports are to the EU. Hence, the decision of the UK to leave the EU triggered widespread concern for the 
future of the financial sector, both in the UK and in the EU, as suggested by Howarth and Quaglia (2018). From the 
perspective of the UK, firms found that it would be considerably more expensive to export to the EU in an 
unexpected Brexit scenario. From the EU perspective, Brexit was likely to cause losses to the EU27 which, being 
over-reliant on banking, used many UK specialized capital markets services (Armour, 2017). It was often argued 
that Brexit would not only damage the UK banking sector, but also impair the financing of the entire European 
economy. 
Our evidence on bank stock returns following the referendum outcome are supported by data for the same period 
for the exchange rate and FTSE 100. Following the announcement of the referendum outcome, the sterling in fact 
fell immediately to its lowest level since 1985 and, on the morning of 24 June 2016, the FTSE 100 fell from 
6338.10 to 5806.13 in the first ten minutes of trading.  
The information about the outcome of the referendum date was therefore negatively priced by all European bank 
shareholders, but the reaction in the UK was stronger than in the other European countries, as shown in Figure 2. 
This can be explained considering that the City of London has been Europe's leading financial center for decades. 
Brexit potentially posed a great threat to this position, because of the possibility that many international banks, as 
well as the European Banking Authority (EBA), would move their offices elsewhere (in fact, the EBA moved to 
Paris in March 2019). Moreover, on 24 June 2016, based on the result of the referendum, Moody’s downgraded the 
UK’s debt rating outlook from ‘‘stable” to “negative”, and both Standard & Poor’s and Fitch Ratings lowered the 
UK’s rating to AA. Furthermore, following the vote, the International Monetary Fund (IMF) forecasted a decrease 
in global economic growth by 0.1%, and even greater reductions in the UK. The UK’s downgrading and 
pessimistic IMF forecasts for the UK therefore offer additional explanation for the higher negative reaction to the 
referendum outcome by UK bank’s shareholders compared to the European banks’ shareholders. 
The election of Theresa May as Prime Minister, which took place on 11 July 2016, is the third event that we 
investigate. The results of our event study analysis are shown in Table 6.  
 
Table 6. The election of Theresa May: the effect on UK and other European listed banks 

 
Panel A) 
UK banks 

Panel B) 
Other European banks 

Event 
window 

Mean CAR 
 

Number of 
firms 

T1 T2 T3 
Mean CAR 
 

Number 
of firms 

T1 T2 T3 

(-10, -1) -0.010 46 -0.750 0.976 -0.295 0.003 167 0.541 1.697 2.244 
(-5, -1) -0.004 46 -0.539 -0.090 -0.295 0.001 167 0.275 0.988 -1.006
(-3, -1) 0.025 46 4.316 0.593 2.654 0.018 167 4.754 -1.085 4.282 
(-1, 0) 0.040*** 46 6.275 7.623 4.423 0.040*** 167 8.818 10.220 8.280 
(0, 10) 0.093** 46 8.972 1.841 5.898 0.087*** 167 10.267 3.132 9.209 
(0, 5) 0.075** 46 8.085 1.883 5.603 0.073*** 167 9.475 4.434 8.435 
(0, 3) 0.064** 46 7.368 1.944 5.898 0.064*** 167 8.689 3.629 8.435 
(0, 1) 0.063** 46 7.464 1.934 5.308 0.051** 167 7.219 1.738 8.072 

Notes. Table 6 shows the results of event studies carried out on UK and European banks related to the election of Theresa May (on 11 July 
2016). We measured the predicted normal bank returns using the market model. The CAR statistical significance is verified using three tests 
(T1, T2 and T3) reported in Equations (6), (7) and (9). *, **, *** denote the statistical significance at 10%, 5% and 1%, respectively (one-tailed 
test). 

Our results show that, in this case too, UK and other European bank shareholders had the same reaction to the 
event, as shown in Figure 3.  
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Figure 3. The election of Theresa May: reactions of UK and other European bank shareholders 

Notes. Figure 3 shows the results of event studies carried out on UK and European banks related the election of Theresa May (on 11 July 
2016). The Figure displays cumulative abnormal returns from day [-10] to day [+10] around the event date. 
 
We find, in fact, positive and statistically significant mean CARs in the event windows (-1, 0), (0, 1), (0, 3), (0, 5), 
and (0, 10) equal to 4%, 6.3%, 6.4%, 7.5%, and 9.3% for UK banks, and equal to 4%, 5.1%, 6.4%, 7.3%, and 8.7% 
for other European banks, respectively. 
These findings can be interpreted as evidence that the election of Theresa May was perceived as “good news” by 
bank shareholders, both in the UK and other European countries.  
The new Prime Minister Theresa May emerged in the UK as the "unity candidate” to succeed David Cameron. She 
carefully cultivated an image of political dependability and unflappability that made her appear to be the “right 
person at the right time”, and she was widely perceived to be a trustworthy and credible politician. On 11 July 2016, 
she immediately promised to build a "better Britain" and to make the UK's EU exit a "success". In this context, the 
election of Theresa May as Prime Minister allowed UK bank shareholders to immediately assess the effect on the 
country’s future. This probably explains the positive stock returns calculated for Britain, as suggested by Pantzalis 
et al. (2000), Goodel and Vähämaa (2013), Brogaard and Detzel (2015), and Smales (2015, 2016). It is not by 
chance that, after the election of Theresa May as Prime Minister, larger UK banks, such as Lloyds TSB, HSBC and 
Barclays, announced ‘contingency plans’ to move staff and operations to the EU27 in the event that Brexit 
negotiations did not ensure full access to the Single Market.  
In other European countries, when the election of Theresa May as Prime Minister made the Brexit scenario more 
certain, bank shareholders identified opportunities for the Euro-area to attract potential financial business from 
London, as suggested by Howarth and Quaglia (2018): for example, many US banks that used the UK as a point of 
entry into the Single Market, through UK-based subsidiaries, announced plans to open offices in Frankfurt. These 
new opportunities could explain the positive reaction registered in the days after 11 July 2016 by other European 
bank stock returns. 
The event study analyses allowed us to answer our first two research questions.  
The news about the referendum date, when “remain” was globally considered as the most likely outcome, 
circulated some days before 20 February 2016. It was positively and almost equally priced by UK and other 
European banks before its official announcement, whereas after the event, the positive reaction in other 
European countries was stronger than in the UK. Moreover, in the days before 23 June 2016, all European bank 
shareholders positively priced information on the referendum vote, because “remain” was still considered the 
most likely outcome. However, the Brexit result completely surprised the market. This news was therefore 
negatively priced by all European bank shareholders, especially in the UK. Furthermore, the election of Theresa 
May as Prime Minister, which took place on 11 July 2016, was considered “good information”. UK and other 
European bank shareholders in fact had the same positive reaction to the news, because Theresa May was 
described by the press and, consequently, perceived by investors, as a true leader, and a credible individual, who 
promised to build a "better Britain" and to make the UK's EU exit a "success". 
4.2 Econometric Results  
To investigate the determinants of significant CARs quantified in the three event dates related to Brexit, we run 
some cross-sectional regressions. We use two subsamples: i) banks operating in the EU, excluding the UK; and ii) 
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UK banks. We run some regressions on CARs estimated in the event windows showing the highest significance in 
the event study analysis. 
First, we focus on 20 February 2016, the day on which Cameron announced the referendum date. Our results, both 
for European (Table 7a) and UK (Table 7b) banks show that, among the firm-specific variables, size, cost 
efficiency, and profitability contribute to explaining the CARs. However, only the positive coefficient of size and 
ROA, in some event windows, display a magnitude worthy of consideration. This means that, on 20 February 2016, 
the shareholders of the larger European and UK banks reacted very positively to the announcement of the 
referendum date. This evidence could be explained considering that, in a context in which the “remain” outcome 
seemed rather obvious, larger banks were likely to gain the highest benefits from the strongest and reformed 
Europe that Cameron described. Looking at the bank profitability, our results show a negative relationship 
between ROA and CAR in the event windows (EW) after the announcement of the referendum date. In particular, 
with regard to the EW (0,+10), if ROA increases of 1%, the CAR decreases of 1.1%, while in the case of EW 
(0,+5), CAR decreases of 0.7%, suggesting that banks with higher profitability are less impacted by the Brexit 
referendum date announcement.  
Among the country variables (Table 7a), EAST_COUNTRIES does not contribute to explaining the CARs, while 
the coefficients of GIIPS are statistically significant and show high magnitudes in every time window. This 
suggests that shareholders of banks operating in Greece, Italy, Portugal, Spain, and Ireland had the strongest 
positive reaction to the announcement of the referendum date, indicating that banks characterized by high sector 
fragility following the financial and the sovereign debt crises of 2008 and 2011, were considered to gain the 
strongest advantages from the reformed Europe that Cameron imagined. 
 
Table 7a. Regression analysis: investor reaction to the referendum announcement (EU banks) 

VARIABLES CAR(-10,-1) CAR(-5,-1) CAR(-3,-1) CAR(-1,0) CAR(0,+10) CAR(0,+5) CAR(0,+3) CAR(0,+1)

Constant -0.073 -0.057 -0.007 -0.058*** -0.181* -0.126** -0.053 -0.082** 
(0.06) (0.04) (0.02) (0.02) (0.09) (0.06) (0.04) (0.03) 

E_TA -0.000 0.000 -0.001 0.001 0.001 0.001 -0.001 0.000 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

ROA 0.002 -0.001 0.002** 0.001 -0.011** -0.007** -0.001 -0.001 
(0.00) (0.00) (0.001) (0.00) (0.00) (0.00) (0.00) (0.00) 

COST_INCOME -0.000 0.000 0.000 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

SIZE 0.006* 0.005** 0.001 0.003*** 0.013*** 0.008** 0.003 0.005*** 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

GIIPS 0.098*** 0.076*** 0.012* 0.015*** 0.219*** 0.137*** 0.067*** 0.051*** 
 (0.01) (0.01) (0.00) (0.00) (0.02) (0.01) (0.01) (0.00) 
EAST_COUNTRIES 0.025 0.004 0.009 -0.009 -0.007 -0.022 -0.017 -0.013 

(0.02) (0.01) (0.01) (0.00) (0.03) (0.02) (0.01) (0.01) 
Observations 152 152 152 152 152 152 152 152 
R-squared 0.259 0.282 0.060 0.475 0.597 0.645 0.533 0.625 
Notes. Table 7a shows the results of the regression model run on CARs estimated around the announcement of the referendum date (20 
February 2016). The dependent variables are CARs quantified in the event windows showing the highest significance in the event study 
analysis for subsamples of EU banks. Bank-specific variables are the following: equity over total assets (E_TA) as measure of capitalization, 
ROA as measure of profitability, the COST_INCOME ratio as proxy of bank cost efficiency, the natural logarithm of total revenues (SIZE) as 
proxy of firm size; GIIPS is a dummy variable equals 1 when bank is placed in Greece, Italy, Portugal, Spain or Ireland, 0 otherwise; 
EAST_COUNTRIES is a dummy variable equals 1 when bank is placed in Bulgaria, Croatia, Poland, Czech Republic, Romania and Hungary, 
and 0 otherwise. *, **, *** denote the statistical significance at 10%, 5% and 1% level, respectively. 
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Table 7b. Regression analysis: investor reaction to the referendum announcement (UK banks) 
VARIABLES CAR(-10,-1) CAR(-5,-1) CAR(-3,-1) CAR(-1,0) CAR(0,+10) CAR(0,+5) CAR(0,+3) CAR(0,+1)
Constant 0.185** 0.062 0.049 0.031 -0.101 -0.046 -0.032 0.012 

(0.07) (0.05) (0.03) (0.02) (0.08) (0.06) (0.04) (0.03) 
E_TA -0.001 -4.57e-05 7.12e-05 0.001 0.001 0.001 0.001 0.001 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
ROA -0.004*** -0.001 -0.0007 -0.001** 0.001 -0.001 -0.001 0.001 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
COST_INCOME 0.00001* 0.0001** 0.0001*** 3.63e-05 -7.83e-05 -6.55e-05 -3.93e-05 -2.54e-05 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
SIZE -0.007* -0.001 -0.001 -0.001 0.012** 0.006* 0.004* 0.001 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Observations 42 42 42 42 42 42 42 42 
R-squared 0.511 0.199 0.378 0.235 0.242 0.128 0.095 0.106 

Notes. Table 7b shows the results of the regression model run on CARs estimated around the announcement of the referendum date (20 
February 2016). The dependent variables are CARs quantified in the event windows showing the highest significance in the event study 
analysis for subsamples of UK banks. Bank-specific variables are the following: equity over total assets (E_TA) as measure of capitalization, 
ROA as measure of profitability, the COST_INCOME ratio as proxy of bank cost efficiency, the natural logarithm of total revenues (SIZE) as 
proxy of firm size. *, **, *** denote the statistical significance at 10%, 5% and 1% level, respectively. 

 
Second, we attempt to explain CARs estimated around the referendum day. Tables 8a and 8b reports the evidence 
for EU and UK banks, respectively, that are quite similar. Specifically, even if some bank-specific variables 
display statistically significant coefficients, their magnitude is very low (lower than 0.01%) to consider them as 
variables able to significantly impact on CARs observe.  
Analysis of the subsample of other European banks (Table 8a), the size and the profitability are the only variables 
that show a statistically significant coefficient with a consistent magnitude with regard to the EU banks. Before the 
referendum results, when the expected results was the remain, larger banks show higher CAR; while, after the 
referendum result, when the Brexit result has been announced, the negative effect on CAR was more pronounce for 
smaller banks. Referring to the bank profitability, ROA is statistically significant only after the referendum result 
and our results show a positive and statistically significant relationship between ROA and CAR, suggesting that 
banks with higher profitability show higher CAR. In particular, looking at the longer EW (0,+10) and (0,+5), in 
front of an increase of 1% of ROA, the CAR increases of 0.9%. The effect is less strong as the EWs become 
shorter.  
With regard to the geographical area, GIIPS shows positive, high, and statistically significant coefficients. This 
result is consistent with the evidence reported for the previous event. If in a scenario in which “remain” seemed the 
obvious outcome, banks operating in the GIIPS countries were considered to reap the highest benefits from the 
reformed Europe that Cameron imagined; therefore, after the outcome of the referendum, these banks stood to 
suffer the greatest disadvantages from Brexit. This result confirms the evidence reported by Smales (2017) and 
could be attributed to the fragile banking sector of Greece, Italy, Portugal, Spain, and Ireland, which still show 
higher non-performing loans in their balance sheets, compared with the EU average.  
Looking at UK banks results (Table 8b), the bank profitability does not show any statistically significant results, 
while size shows a positive and statistically significant relationship before the referendum result and a negative 
and statistically significant relationship after the referendum result. These results suggest that when the 
shareholders expected the remain result, the shareholder reaction was greater for larger banks, while, after the 
announcement of Brexit result, the shareholder reaction was stronger for smaller banks. 
 
 
 
 
 
 
Table 8a. Regression analysis: investor reaction to the referendum result announcement (EU banks) 
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CAR(-10,-1) CAR(-5,-1) CAR(-3,-1) CAR(-1,0) CAR(0,+10) CAR(0,+5) CAR(0,+3) CAR(0,+1) 
Constant -0.088* -0.147*** -0.079*** -0.086*** 0.087 0.052 0.076 0.034 

(0.04) (0.03) (0.02) (0.02) (0.07) (0.05) (0.05) (0.04) 
E_TA 0.000 0.001 0.001 0.000 -0.001 -0.001** -0.001** -0.001*** 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
ROA 0.001 0.001 0.000 0.001 0.009** 0.009*** 0.007*** 0.006*** 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
COST_INCOME 0.001** 0.001** 0.000 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
SIZE 0.003 0.010*** 0.006*** 0.005*** -0.010** -0.006** -0.008*** -0.005** 
 (0.002) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
GIIPS -0.013 0.041*** 0.019*** 0.022*** 0.110*** 0.068*** 0.060*** 0.062*** 
 (0.01) (0.01) (0.00) (0.00) (0.02) (0.01) (0.01) (0.01) 
EAST_COUNTRIES 0.011 -0.001 0.006 0.012 0.018 0.032 0.019 0.001 

(0.01) (0.01) (0.00) (0.00) (0.02) (0.02) (0.01) (0.01) 
Observations 154 154 154 154 154 154 154 154 
R-squared 0.086 0.312 0.277 0.312 0.373 0.344 0.413 0.523 
Notes. Table 8a shows the results of the regression model run on CARs estimated around the referendum date (23 June 2016). The dependent 
variables are CARs quantified in the event windows showing the highest significance in the event study analysis for the subsample of EU banks. 
Bank-specific variables are the following: equity over total assets (E_TA) as measure of capitalization, ROA as measure of profitability, the 
COST_INCOME ratio as proxy of bank cost efficiency, the natural logarithm of total revenues (SIZE) as proxy of firm size. GIIPS is a dummy 
variable equals 1 when bank is placed in Greece, Italy, Portugal, Spain or Ireland, 0 otherwise; EAST_COUNTRIES is a dummy variable 
equals 1 when bank is placed in Bulgaria, Croatia, Poland, Czech Republic, Romania and Hungary, and 0 otherwise.  *, **, *** denote the 
statistical significance at 10%, 5% and 1% level, respectively. 
 
Table 8b. Regression analysis: investor reaction to the referendum result announcement (UK banks) 

CAR(-10,-1) CAR(-5,-1) CAR(-3,-1) CAR(-1,0) CAR(0,+10) CAR(0,+5) CAR(0,+3) CAR(0,+1)

Constant -0.050 -0.0680 -0.051 -0.0240 0.002*** 0.001*** 0.001*** 0.001*** 
(0.03) (0.04) (0.02) (0.01) (0.00) (0.00) (0.00) (0.00) 

E_TA -0.000 -0.000 -0.000 -0.000 -0.002 0.000 -0.001 -0.001 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

ROA -0.000 -0.000 0.000 0.000 -0.000 -0.000 -0.000 -0.000 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

COST_INCOME -1.64e-05 -2.51e-06 -2.23e-05 2.55e-05 0.003 0.003 -0.001 -0.001 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.00) 

SIZE 0.004** 0.008*** 0.006*** 0.003*** -0.269* -0.209* -0.150 -0.072 
(0.00) (0.00) (0.00) (0.00) (0.15) (0.11) (0.12) (0.06) 

Observations 44 44 44 44 43 43 43 43 
R-squared 0.252 0.508 0.530 0.468 0.371 0.334 0.295 0.255 

Notes. Table 8b shows the results of the regression model run on CARs estimated around the referendum date (23 June 2016). The dependent 
variables are CARs quantified in the event windows showing the highest significance in the event study analysis for the subsample of UK banks. 
Bank-specific variables are the following: equity over total assets (E_TA) as measure of capitalization, ROA as measure of profitability, the 
COST_INCOME ratio as proxy of bank cost efficiency, the natural logarithm of total revenues (SIZE) as proxy of firm size. *, **, *** denote the 
statistical significance at 10%, 5% and 1% level, respectively. 

 

Our last regression analysis focuses on the day on which Theresa May become Prime Minister (11 July 2016). 
Table 9a and Table 9b report our results and show very similar results to the evidence reported for the previous 
event. However, in this case, both for EU banks and UK banks, the bank-specific variables display a very low 
magnitude also in those case in which the variables show a statistically significant relationship with CAR. The 
GIIPS variable shows instead positive, high, and statistically significant coefficients. This over-reaction of banks 
operating in Greece, Italy, Portugal, Spain, and Ireland is consistent with the evidence reported in the previous two 
Brexit-related events. Specifically, the election of Theresa May was considered “good news” by European bank 
shareholders, who, at that time, identified in Brexit several opportunities for the Euro-area to attract potential 
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financial business from London. In this context, banks operating in the GIIPS countries were considered to reap the 
largest benefits from the UK leaving the EU.  
 
Table 9a. Regression analysis: investor reaction to the appointment of Theresa May announcement (EU banks) 

CAR(-1,0) CAR(0,+10) CAR(0,+5) CAR(0,+3) CAR(0,+1) 

Constant -0.040 0.011 0.043 0.009 0.039 

(0.03) (0.06) (0.06) (0.06) (0.06) 
E_TA -0.000 -0.001 -0.001 -0.001 -0.001 

(0.00) (0.00) (0.001) (0.00) (0.00) 
ROA -0.001 -0.001 -0.002 -0.003 -0.002 

(0.00) (0.00) (0.00) (0.00) (0.00) 
COST_INCOME 0.000 -0.001** -0.001** -0.001** -0.001** 

(0.00) (0.00) (0.00) (0.00) (0.00) 
SIZE 0.004** 0.001** 0.002 0.004 0.001 

(0.00) (0.00) (0.00) (0.00) (0.00) 
GIIPS 0.041*** 0.057*** 0.064*** 0.057*** 0.041** 
 (0.01) (0.01) (0.01) (0.01) (0.01) 
EAST_COUNTRIES -0.004 -0.002 -0.008 -0.022 -0.008 
 (0.01) (0.02) (0.02) (0.02) (0.02) 
Observations 154 154 154 154 154 
R-squared 0.219 0.205 0.203 0.221 0.120 

Notes. Table 9a shows the results of the regression model run on CARs estimated around the election of Theresa May as Prime Minister (11 
July 2016). The dependent variables are CARs quantified in the event windows showing the highest significance in the event study analysis for 
the subsample of EU banks. Bank-specific variables are the following: equity over total assets (E_TA) as measure of capitalization, ROA as 
measure of profitability, the COST_INCOME ratio as proxy of bank cost efficiency, and the natural logarithm of total revenues (SIZE) as proxy 
of firm size. GIIPS is a dummy variable equals 1 when bank is placed in Greece, Italy, Portugal, Spain or Ireland, 0 otherwise; 
EAST_COUNTRIES is a dummy variable equals 1 when bank is placed in Bulgaria, Croatia, Poland, Czech Republic, Romania and Hungary, 
and 0 otherwise. *, **, *** denote the statistical significance at 10%, 5% and 1% level, respectively. 
 
Table 9b. Regression analysis: investor reaction to the appointment of Theresa May announcement (UK banks) 

CAR(-1,0) CAR(0,+10) CAR(0,+5) CAR(0,+3) CAR(0,+1) 
Constant -0.023 0.070 0.030 0.024 -0.013 

(0.04) (0.07) (0.06) (0.05) (0.06) 
E_TA -0.0003* -0.001** -0.001** -0.001** -0.000 

(0.00) (0.00) (0.00) (0.00) (0.00) 
ROA 0.000 0.0002*** 0.0002** 0.0002** 0.001 

(0.00) (0.00) (0.00) (0.00) (0.00) 
COST_INCOME -6.10e-05 1.00e-05 1.73e-06 -8.55e-07 -1.68e-05 

(0.00) (0.00) (0.00) (0.00) (0.00) 
SIZE 0.005** 0.003 0.004 0.004 0.006* 

(0.00) (0.00) (0.00) (0.00) (0.00) 
Observations 43 43 43 43 43 
R-squared 0.404 0.354 0.357 0.366 0.263 
Notes. Table 9b shows the results of the regression model run on CARs estimated around the election of Theresa May as Prime Minister (11 
July 2016). The dependent variables are CARs quantified in the event windows showing the highest significance in the event study analysis for 
the subsample of UK banks. Bank-specific variables are the following: equity over total assets (E_TA) as measure of capitalization, ROA as 
measure of profitability, the COST_INCOME ratio as proxy of bank cost efficiency, and the natural logarithm of total revenues (SIZE) as proxy 
of firm size. *, **, *** denote the statistical significance at 10%, 5% and 1% level, respectively. 

 
Our results show, overall, that the shareholder reaction to different events related to Brexit depends more on the 
country in which the bank operates than on firm-specific variables. This is consistent with the evidence obtained 
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by the univariate analyses. CARs registered in our event studies are in fact high and robust, suggesting that 
political risk related to Brexit is key to explaining the stock market performance around different events. In this 
context, bank characteristics are considered not to (or to only very slightly) determine bank shareholder 
reactions. 
Specifically, size and profitability are the only bank characteristics that contribute slightly to the explanation for 
the observed stock returns: the larger the bank, the greater its shareholder reaction, as suggested by Davies and 
Studnicka (2018) and the higher the bank profitability, the higher the stock market reaction. The evidence for 
country-specific variables is, in contrast, stronger. Specifically, banks operating in the GIIPS countries are 
shown to over-react to the announcement of Brexit-related events. This can be explained by the fragile banking 
systems of Greece, Italy, Portugal, Spain, and Ireland, which make them particularly exposed to political risk.  
Although some bank characteristics are statistically significant, when we observe the variables coefficients, our 
results suggest that the geographical area (GIIPS) affects more the change of CAR observed.  
5. Additional Analysis and Robustness Checks  
In order to enrich our analysis, we conducted additional event studies on other events related to Brexit following 
the election of Theresa May. These events have been selected as the most cited by the international press about 
Brexit in the period from November 2016 to July 2018. Specifically, we investigated the impact of the following 
announcements on UK and other European bank stock returns:  
 11/4/2016: Stephen Phillips resigned as Conservative MP following the High Court ruling that Article 50 
should be put to a vote in the House of Commons; 
 1/17/2017: Theresa May gave a speech outlining her aim for what has become known as a “hard Brexit”, 
setting out the Government’s 12-point “Plan for Britain” and her negotiating red lines, in the process ruling out UK 
membership of the EU customs union; 
 3/29/2017: The Prime Minister May triggered Article 50 of the Lisbon Treaty, formally kick-starting a 
two-year countdown to the UK exiting the bloc; 
 6/8/2017: Theresa May lost her parliamentary majority and was forced to make a deal with the Democratic 
Unionist Party to stay in power; 
 6/19/2017: The lead negotiators, David Davis and Michel Barnier, representing the UK and the European 
Commission, began discussions in Brussels; 
 21/8/2017: After negotiations in Brussels, the UK and the EU agreed a deal on the UK’s so-called divorce bill, 
covering both EU and UK citizens’ rights and the Northern Irish “backstop”; 
 7/9/2018: Boris Johnson signed his resignation letter at the official residence of the Foreign Secretary in 
London, claiming that the UK was heading “for the status of a colony” if Theresa May’s soft Brexit plans were 
adopted. 
Our analysis shows that, because the estimated CARs are not statistically significant, the political events occurring 
on 1/17/2017, 6/19/2017, 21/8/2017, and 7/9/2018 are completely uninformative. This means that the 
announcement of Theresa May’s aim of a “hard Brexit”, the formal beginning in Brussels of the discussions 
between UK and the European Commission, the agreement about the deal on the UK’s divorce bill, and the 
resignation letter of Boris Johnson did not come as surprises to the market. This probably reflects the fact that these 
events occurred after widespread debate and controversy, and following formal negotiations, so that the market 
was likely able to price the information before it was officially announced.  
However, our findings for 11/4/2016, 3/29/2017, and 6/8/2017 show negative statistically significant mean CARs 
in the event windows prior to Day 0, both for UK and other European banks. This means that bank shareholders 
negatively priced the news of the resignation of Stephen Phillips, the formal kick-starting of the two-year 
countdown to the UK exit from the EU, and Theresa May losing her parliamentary majority, and, further, that 
financial markets anticipated this news. The mean CARs registered for these three events ranges, however, from -1% 
to -2%. This shows that bank shareholder reaction to the information was negative, but fairly weak. This is 
consistent with the evidence reported by Davies and Studnicka (2018), who show that events after the Brexit 
referendum revealed little useful information. Moreover, our results for European banks support the findings by 
Aristeidis and Elias (2018). They demonstrate that there was an immediate significant contagion effect from the 
Brexit vote to other stock markets because of the increased uncertainty; this was, however, very limited over time.  
For the OLS regressions, as robustness checks, in addition to the variables presented in our regression model, we 
include other bank characteristics such as non-performing loans over gross loans (as proxy of credit portfolio 
quality), total capital ratio (as proxy of regulatory capital), and other profitability measures, i.e. the return on 
equity and the net interest margin. However, these variables do not explain our CARs and, when they are 
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inserted into the model, the adjusted R-squared is lower than that observed in the previous section (Note 5).  
6. Discussion and Conclusions  
The outcome of the 2016 Brexit referendum has been the most disruptive event for the financial system since the 
financial crisis of 2008. Largely unexpected and previously considered as an emerging risk with low probability, 
Brexit, together with all the related challenges, is likely to continue to affect bank business models and bank 
operations, depending on the final results of the negotiations between UK and the EU and the consequent new 
shape of the European economic and financial landscape.  
 In order to assess whether capital markets priced the risk related to Brexit and anticipated its effects on the 
banking business, we tested the stock market reaction to three events surrounding the referendum, in the light of 
their potential economic impact: the announcements of the referendum date and the referendum result, and 
Theresa May becoming Prime Minister. We focused on both UK and other European-listed banks.  
Across the EU, the bank stock market anticipated the news about the referendum date. This information was 
positively and almost equally priced by both UK and other European banks before its official announcement. 
This positive reaction could be explained considering that 20 February 2016 was the date on which Cameron 
announced that he would keep his promise, made on 2013, to hold a future referendum on the UK’s continued 
membership of the EU. The information about the referendum date was positively priced also after its official 
announcement by all European bank shareholders, but the reaction in other European countries was stronger than 
in the UK. This could be attributed to the content of Cameron’s speech on 20 February 2016, which was not only 
pro-remain, but also significantly Europeanist, suggesting a scenario in which “remain” seemed the obvious 
outcome. 
This scenario continued until 23 June 2016. As expected, in the days before the vote, both UK and other 
European bank shareholders positively priced the information on the referendum. However, the referendum 
outcome was a complete surprise to the market: on 24 June 2016, both Standard & Poor’s and Fitch Ratings 
downgraded the UK’s rating to AA and the IMF forecasted reduced global economic growth, and especially for 
the UK. All European bank shareholders negatively priced this unexpected news which produced significant 
political uncertainty. The reaction to the vote was stronger in the UK than in other European countries: Brexit in 
fact threatened the supremacy of London as Europe's long-standing leading financial center.  
Following the resignation of David Cameron, on 11 July 2016, Theresa May became Prime Minister. She was 
described by the press and, consequently, perceived by investors, as a true leader: charismatic and credible, she 
immediately promised to build a "better Britain" and to make the UK's exit from the EU a "success". Therefore, 
the election of Theresa May was considered “good news” by bank shareholders, both in the UK and in the other 
European countries. This event, making the Brexit scenario more certain, on the one hand allowed UK bank 
shareholders to immediately assess the effect on the country’s future. On the other hand, in this context, bank 
shareholders of other European countries identified opportunities for the Euro-area to attract potential financial 
business from London.  
We ran some additional event studies on other events related to Brexit following the election of Theresa May in 
the period from November 2016 to July 2018. These events revealed very little useful information: the Brexit 
vote produced an immediate significant contagion effect on the stock markets because of the increased 
uncertainty, but this was very limited over time. 
Our cross-sectional analyses show that shareholder reaction to different events related to Brexit depended more 
on the countries in which the banks operate than on firm-specific variables. Specifically, banks operating in the 
GIIPS countries over-reacted to the announcement of Brexit-related events, as their fragile banking system made 
them particularly exposed to political risk.  
The contributions of our study to the existing literature are numerous. Even if, in addition to political risk, different 
kind of risk related to Brexit, such as the competitive risk, can impact the banking stocks, our study offers 
empirical evidence of the sensitivity of the banking industry to geo-political risk, thus supporting the focus of the 
ECB supervisors on the issue. Moreover, the paper analyzes the impact of Brexit on stock market returns 
considering three different significant dates: unlike most previous literature, we focus in fact on a longer time 
horizon, ranging from 20 February 2016 to 7 September 2018. We also study the effect of Brexit both on the UK 
and in other European countries and attempt to explain the differences between these countries. Finally, we analyze 
the impact of firm- and country-specific characteristics on bank shareholder reactions. 
The results of the event studies have further important regulatory and managerial implications. New political risks 
and geo-political uncertainties are likely to affect the banking sector worldwide, and, in accordance with a 
forward-looking and long-term strategic perspective, should be appropriately included into scenario analysis and 
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risk management frameworks. In this regard, supervisors seem to be ahead of banks in anticipating these future 
challenges and encouraging supervised entities to prepare to face the related risks. Although international political 
changes seem to directly affect larger banks in most instances, small- and medium-sized intermediaries are also 
likely to experience their effects because of changes in market and competitive conditions and transformations in 
their counterparts’ business models and economics. Therefore, for all kinds of financial institutions, the ability to 
assess and manage geo-political risk is of utmost importance and needs to be taken into account in strategic 
planning and risk management.  
Our study represents a first attempt to investigate the effects of three events related to Brexit on stock prices of UK 
and European banks. However, our research shows some limitations. First, our sample is limited to listed banks. 
Second, the analysis is focused only on the stock market and does not consider other markets, as the bond market. 
Moreover, the effects on UK and other European banks are investigated overall, without considering specifically 
export and import trends of banks. 
Further research could expand on our sample by focusing also on non-listed banks and on the bond market. 
Moreover, future studies could investigate the effects of Brexit on UK banks oriented to export and on other 
European banks specifically oriented to import from the UK. 
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Notes 
Note 1. The full transcript of the speech is available on 
https://www.independent.co.uk/news/uk/politics/eu-referendum-brexit-latest-live-david-cameron-full-speech-re
main-leave-a7093426.html 
Note 2. https://www.bankingsupervision.europa.eu/ecb/pub/ra/html/ssm.ra2020~a9164196cc.en.html#toc3 
Note 3. We exclude Denmark and Sweden because, although these countries do not belong to the Eurozone, their 
economic growth rate and banking sector characteristics are similar to those of the Eurozone banks. Denmark 
and Sweden are in fact among the most competitive countries in the world (Schwab, 2018). In contrast, the 
euro-out countries are similar in that they are currently plagued by political instability and institutional 
weaknesses, and still base their competitiveness on low wages (Tokarski & Funk, 2019). 
Note 4. See 
https://www.newstatesman.com/politics/uk/2016/06/latest-brexit-betting-what-are-odds-eu-referendum for 
different betting prices. 
Note 5. Results on robustness checks are not reported in this paper, but are available upon request. 
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