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Abstract The Brexit referendum in June 2016 led to different publications analysing
stock market reactions. This study addresses a research gap, regarding the consid-
eration of other Brexit events and the focus on stock prices of European insurance
companies, by using a further refined event study approach based on indexation
and sub-indexation. In scope are 17 listed insurance companies based in the Euro-
pean Union or the United Kingdom represented by the Insurance Index. To analyse
potential dependencies between abnormal returns and the location of the company
(European Union or United Kingdom) or the share of insurance business written
in the United Kingdom, the Insurance Index is divided into four sub-indices. The
results show significant positive or negative abnormal returns of the Insurance In-
dex. In addition, the sub-indices react differently to the events under consideration.
Trends are suggesting that significant abnormal returns may depend on the location
and the share of insurance business written in the United Kingdom.
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Auswirkungen von Brexit-Nachrichten auf die Aktienkurse
europäischer Versicherungsunternehmen: Ein Ereignisstudien-Ansatz
basierend auf Indexierung und Sub-Indexierung

Zusammenfassung Das Brexit-Referendum im Juni 2016 führte zu verschiedenen
Veröffentlichungen, in denen die Reaktionen der Aktienmärkte analysiert wurden.
Diese Studie schließt eine Forschungslücke in Bezug auf die Berücksichtigung an-
derer Brexit-Ereignisse und den Fokus auf Aktienkurse europäischer Versicherungs-
unternehmen, indem ein weiter verfeinerter Ereignisstudienansatz auf der Grundlage
von Indexierung und Sub-Indexierung verwendet wird. Untersucht werden 17 bör-
sennotierte Versicherungsunternehmen mit Sitz in der Europäischen Union oder im
Vereinigten Königreich, die durch den Insurance Index zusammengefasst werden.
Um mögliche Abhängigkeiten zwischen abnormalen Renditen und dem Standort des
Unternehmens (Europäische Union oder Vereinigtes Königreich) oder dem Anteil
des im Vereinigten Königreich gezeichneten Versicherungsgeschäfts zu analysieren,
wird der Insurance Index in vier Sub-Indices unterteilt. Die Ergebnisse zeigen sig-
nifikant positive oder negative abnormale Renditen des Insurance Index. Darüber
hinaus reagieren die Sub-Indices unterschiedlich auf die betrachteten Ereignisse.
Trends deuten darauf hin, dass signifikante abnormale Renditen vom Standort und
dem Anteil des im Vereinigten Königreich gezeichneten Versicherungsgeschäfts ab-
hängen können.

1 Introduction

On 23 June 2016, about 52% of the British population voted for leaving the European
Union (EU), also known as the Brexit referendum. Since then, there has been much
speculation about the impact of Brexit on the worldwide economy. This decision is
one of the most significant changes in the United Kingdom (UK) economic history.

The Brexit referendum led to different publications analysing the impact of this
event on the stock market using event study methodology. To date, the existing event
study publications in the context of Brexit consider mainly the Brexit referendum.
There are nearly no studies on the impact of other Brexit news on the stock market.
In addition, there is no study explicitly analysing the impact of Brexit on the stock
prices of European insurance companies.

From the authors’ point of view, Brexit news could lead to uncertainties and thus
to changes in stock prices, especially in the insurance market, due to the following
aspects (Deloitte n.d.; EIOPA n.d.; GDV 2017; Insurance Europe 2021; Mortimer
et al. 2021):

1. The European insurance market is one of the most important insurance markets in
the world, alongside North America and the Asia-Pacific market.

2. The European insurance measure is characterised by a high degree of internation-
alisation and harmonisation.

3. The European Passport, which allows insurance companies conducting cross-bor-
der insurance business in all EU member states based on a qualified authorisa-
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tion in the home country, will no longer apply to insurance companies conducting
cross-border business between UK and EU after Brexit.

4. The European Solvency II supervisory regime, which has been implemented to
abolish country-specific differences in insurance supervision will no longer be
applicable in the UK due to Brexit.

This study closes the identified research gaps by using an event study approach
based on indexation and sub-indexation for the European insurance market that
analyses the influence of other important Brexit news in addition to the Brexit
referendum. The hypotheses to be verified are based on the general research question,
for which events abnormal returns exist and why.

In the last few years, there have been various events related to Brexit that could
have an impact on stock market developments. The study focuses on the insurance
industry and will analyse the impact of four key Brexit events on the stock prices
of European and UK insurance companies.

Therefore, this article is structured as follows: After the introduction, a literature
review is done and research gaps are defined. The next chapter deals with the
methodology and the research design. The following chapter presents the results of
the four key events. With a conclusion and verification of the hypotheses this article
ends.

2 Literature review and hypotheses

2.1 State of research—event studies in the context of Brexit

Since 2016, there have been various publications that have examined the impact of
Brexit on the stock market. An overview of relevant publications, the used events
and the methods used are given in Table 1, below. The interpretation of the results
follows afterwards. This overview does not intend to be exhaustive; it includes the
most important sources from the authors’ point of view.

Overall, those publications show that the Brexit referendum had an impact on the
stock markets. All studies, relating to different markets, countries or sectors, show
(positive or negative) abnormal returns due to the Brexit referendum in June 2016.

A study from 2016 (Raddant 2016) analysing the impact of the Brexit referendum
on the European stock market concludes that European stock prices have dropped
by around 10% in the short term after the Brexit vote. The study was based on
a set of 428 stocks, market indices, and exchange rates from the markets in the UK,
Germany, Spain, France, and Italy.

The publication of Ramiah, Pham, and Moosa (2017) on sectoral effects of Brexit
on the British economy confirms the movements on the stock market as well. Ac-
cording to this study, the British banking, leisure, and travel sectors were particularly
affected by the Brexit referendum in 2016. The study shows cumulative abnormal
returns of up to –16%.

Cazan (2017) analysed Brexit implications over the England Banking System by
using the event study methodology. The results have shown that in the post-event
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Table 1 Relevant Event Study Publications in the context of Brexit

Publication Year Methodology Events

The response of European stock
markets to the Brexit
(Raddant 2016)

2016 Analysis of the correlation of
market indices, stock volatility
and the special role of stocks
from the financial sector using
a multivariate GARCH model

Brexit Referendum
(June 2016)

The sectoral effects of Brexit
on the British economy: early
evidence from the reaction of the
stock market
(Ramiah et al. 2017)

2017 Assessment of the impact of
Brexit against expectations mea-
sured by abnormal returns using
the event study methodology

Brexit Referendum
(June 2016)

Brexit implications over the
England Banking System—An
Event Study Approach
(Cazan 2017)

2017 Event study on a panel of 11 fi-
nancial institutions listed on the
London Stock Exchange

Brexit Referendum
(June 2016)

The Economic Effects of Brexit:
Evidence from the Stock Market
(Breinlich et al. 2018)

2018 Two-step procedure to estimate the
impact of several Brexit-related
variables on the abnormal returns
of UK-listed firms

Brexit Referendum
(June 2016);
Two speeches by
Theresa (October
2016 and January
2017)

Performance of Exchange
Traded Funds during the Brexit
Referendum: An Event Study
(Alkhatib and Harasheh 2018)

2018 Event study market model on
daily and abnormal returns of
the selected ETFs with respect to
FTSE 250 around the event date

Brexit Referendum
(June 2016)

Stock Market Reactions to
Brexit: Case of Selected CEE
and SEE Stock Markets
(Škrinjarić 2019)

2019 Analysis of reactions of selected
Central and Eastern European and
South and Eastern European stock
markets to the Brexit referendum
using event study methodology

Brexit Referendum
(June 2016)

Brexit referendum and European
stock markets: a sector analysis
(Kenourgios et al. 2020)

2019 Performance of an event study
to measure cumulative abnormal
returns during the post-referendum
announcement period

Brexit Referendum
(June 2016)

Impact of Brexit: Evidence from
Stock Markets—An event study
analysis of the Oslo Stock Ex-
change and the London Stock
Exchange
(Deva and Madhuchandra 2020)

2020 Event study analysis of the Oslo
Stock Exchange and the London
Stock Exchange

Brexit Referendum
(June 2016)

Source: Own elaboration

window, the values of the abnormal and cumulative abnormal returns have dropped
significantly, the market impact being negative.

Another study conducted in 2018 (Breinlich et al. 2018) also shows that the Brexit
referendum and the associated fear of a cyclical downturn led to movements on the
stock market.

The Performance of exchange-traded funds during the Brexit has been analysed
by Alkhatib and Harasheh (2018). The study shows that the world equity’s ETFs
significantly respond to the event by having a significant positive abnormal return
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on the event date. In addition, an important observation is the presence of significant
negative abnormal returns five and four days before the event date.

A study by Škrinjarić (2019) focused on the impact of Brexit on the Central and
South-Eastern European stock markets. The results indicate mixed results regarding
the abnormal cumulative return series, but the volatility series were found to be
significantly affected by the mentioned event.

Kenourgios et al. (2020) performed a sector analysis of the Brexit referendum
using event study methodology. A negative effect is observed in the financial sector
across both the EU-28 and eurozone samples, whereas basic materials and health
care sectors are influenced positively across the European region.

In 2020, Deva and Madhuchandra (2020) published a study on the impact of
Brexit as an event study analysis of the Oslo Stock Exchange and the London Stock
Exchange. The results show that the immediate impact was greater for the London
Stock Exchange than the Oslo Stock Exchange.

2.2 Research gaps and aims of the study

The existing event study publications in the context of Brexit consider mainly the
Brexit referendum. To date, there are nearly no studies on the impact of other Brexit
news on the stock market.

Although the above-mentioned studies analyse different markets, countries, and
sectors, no study explicitly analyses the impact of Brexit on the stock prices of
European insurance companies. Based on the current state of research and the rea-
sons mentions in section I. Introduction, it can be assumed that the stock prices of
European insurance companies also react to the Brexit referendum and other Brexit
news of the past years with abnormal returns.

This study, therefore, aims to close this research gap by conducting an event study
for the European insurance market that analyses the influence of other important
Brexit news in addition to the Brexit referendum.

Event studies are based on the calculation of (daily and cumulative) abnormal
returns. Definitions and details of the methodology are introduced later.

The research gap will be closed by answering the following research questions
(Q1–Q3) with the use of the event study methodology.

� Q1: Do Brexit news lead to daily or cumulative abnormal returns for European
insurance companies represented by the Insurance Index?

– H0Q1: Daily and cumulative abnormal return of the Insurance Index on a given
day/in a defined window is equal to zero.

– HAQ1: Daily and cumulative abnormal return of the Insurance Index on a given
day/in a defined window is not equal to zero.

� Q2: Are the abnormal returns dependent on the domicile (EU or UK) of the insur-
ance companies?

� Q3: Are the abnormal returns related to the proportion of insurance business writ-
ten in the UK?
– H0Q2, Q3: Daily and cumulative abnormal return of each Sub-Index on a given

day/in a defined window is equal to zero.

K



384 A. Müller, S. Reuse

– HAQ2, Q3: Daily and cumulative abnormal return of each Sub-Index on a given
day/in a defined window is not equal to zero.

3 Methodology and research design

3.1 Event study methodology

The efficient market hypothesis published by Fama (1970) is a key theory for fi-
nancial economics and the basis for the event study methodology. The event study
methodology assumes that the capital markets are efficient in a semi-strong form
and describes an empirical financial research technique that allows assessing the
impact of an event on the stock price of a company (Bodie et al. 2011; Pauser
2007). Transferred to this study, this means that the impact of Brexit news on the
stock prices of the insurance industry is examined. The first event study has been
published by James Dolley in (1933). In the following decades, the methodology of
the event study was frequently applied and further refined via different publications
(MacKinlay 1997).

Important publications are by Stephen Brown and Jerold Warner (1980, 1985).
Overall, the basic format of an event study has never fundamentally changed (Pauser
2007; Deva and Madhuchandra 2020; Khotari and Warner 2006).

According to MacKinlay (1997), there is a general flow on an event study that is
characterised by the following steps: Event definition, selection criteria, estimation
window, abnormal return calculation, testing framework and result interpretation.

3.2 Data basis and indexation

The sample comprises a total of 17 insurance companies listed on the stock exchange,
of which six are based in the UK and 11 in the EU. The insurance companies
represent a mix of different lines of business and the sample is representative of the
insurance market—considering the limited number of European and UK insurance
companies listed on the stock exchange.

For further analysis, the sample is aggregated into the main index, the Insurance
Index which covers the whole sample of 17 insurance companies.

In term of index types, a distinction is made between price indices, performance
indices, and price-weighted indices (Heese 2014).

This study uses the price index, as this is also the index type of the benchmarks
(EUROSTOXX 50 and FTSE 100) chosen as part of the event study. Although this
selection leads to the limitation that differences in dividends cannot be analysed,
it is considered appropriate due to consistency. Furthermore, analysis of dividend
differences is not in the scope of this study.

The stock price data (in Euro) is extracted from the source boerse.de. The period
used extends from 2 January 2015 to 31 March 2021. The raw data extracted has
been adjusted for the days on which no data was available for at least one insurance
company. The index weighting is based on the market capitalisation of each insur-
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ance company. The starting point for the index is 2 January 2015. At this date, the
index value is set at 1000.

For further analysis and a better understanding of the dependencies on location
(EU or UK) and the share of insurance business written in the UK, these 17 insurance
companies are divided into four homogeneous groups, the sub-indices. The grouping
(sub-indexing) is based on the following criteria:

� Sub-Index 1: Based in the EU and less than 20% insurance business written in the
UK

� Sub-Index 2: Based in the EU and more than 20% insurance business written in
the UK

� Sub-Index 3: Based in the UK and less than 50% insurance business written in the
UK

� Sub-Index 4: Based in the UK and more than 50% insurance business written in
the UK

The measure used to determine the insurance business written in the UK is
the gross premiums written as at the end of the 2018 or 2019 financial year (de-
pending on the availability of data). This information is published annually by
the insurance companies in scope in their Solvency and Financial Condition Re-
port, which contains information on the Quantitative Reporting Template (QRT)
S.05.02—breakdown of underwriting performance by geographical area. This QRT
does not show all countries, but the 5 largest and the home country. This approach
is considered suitable due to the identical presentation and thus high comparability
of the individual reports. If a company operates business in the UK but this is not
shown in the QRT, it can be considered immaterial.

For insurance companies based in the EU, 20% of insurance business written
in the UK is chosen because a geographical area covering more than 20% of the
insurance business is assumed to be material.

Following the Regulation of the European Commission laying down implement-
ing technical standards with regard to the templates for the submission of information
to the supervisory authority, the QRT S.05.02 must cover as many countries as nec-
essary to reach 90% of the total gross written premiums (European Commission
2015). Conversely, this regulatory requirement means that the remaining 10% of
gross written premiums is considered immaterial and therefore does not require re-
porting. Since these 10% represent the minimum materiality threshold as interpreted
by the authors, and to make a clearer distinction regarding the dependency on the
insurance business written in the UK, the materiality threshold is raised slightly
and set at 20%. As to the authors, this materiality threshold is considered to be
appropriate for further analysis.

For insurance companies based in the UK, this size is adjusted to 50% so that at
least two insurance companies are listed in each group.

Table 2 shows the 17 insurance companies in scope, their International Securities
Identification (ISIN), location, and the breakdown of the written insurance business
by geographical regions.

It was a conscious decision to not use the existing index STOXX Europe 600
Insurance, which comprises a total of 30 insurance companies.
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Table 2 Sub-indexation based on gross written premiums

Group Company (ISIN) Country % UK % EU % Other

1 Ageas N.V.
(BE0974264930)

Belgium 13.0 87.0 0.1

1 Allianz
(DE0008404005)

Germany 4.5 74.8 20.6

1 Assicurazioni Generali S.p.A.
(IT0000062072)

Italy 0.0 94.7 5.3

1 AXA S.A.
(FR0000120628)

France 9.1 60.8 30.1

1 CNP Assurances S.A.
(FR0000120222)

France 0.0 78.2 21.8

1 KBC Groep N.V.
(BE0003565737)

Belgium 0.0 100.0 0.0

1 Mapfre, SAReg
(ES0124244E34)

Spain 3.2 55.5 41.3

1 Nürnberger Beteiligungs-AG
(DE0008435967)

Germany 0.0 100.0 0.0

2 AEGON N.V.
(NL0000303709)

Netherlands 47.2 11.4 41.4

2 Hannover Rück
(DE0008402215)

Germany 22.5 20.8 56.6

2 Munich Re AG
(DE0008430026)

Germany 27.6 20.9 51.5

3 Lloyds Banking Group
(GB0008706128)

United Kingdom 42.4 7.9 49.7

3 Prudential plc
(GB0007099541)

United Kingdom 30.6 0.0 69.4

4 Admiral Group plc
(GB00B02J6398)

United Kingdom 74.9 15.0 10.1

4 Aviva plc
(GB0002162385)

United Kingdom 56.0 33.6 10.4

4 Direct Line Insurance Group
(GB00BY9D0Y18)

United Kingdom 100.0 0.0 0.0

4 Standard Life Aberdeen plc
(GB00BF8Q6K64)

United Kingdom 91.8 8.2 0.0

Source: Own elaboration, based on companies’ Solvency and Financial Condition Reports

On the one hand, this index does not match the structure of the study, as only
insurance companies domiciled in the EU or the UK are in scope, whereas the
STOXX Europe 600 Insurance includes many companies based in Switzerland. On
the other hand, the use of the STOXX Europe 600 Insurance could have led to
inconsistencies between this index and the four sub-indices. There would have been
limitations in the replication of the STOXX Europe 600 Insurance and therefore
in the formation of the sub-indices, as not all the data required would have been
available for the insurance companies listed in the index.

The use of the STOXX Europe 600 Insurance could therefore have led to lim-
itations, which were counteracted by the formation of the own index (Insurance
Index).
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The creation of the Insurance Index based on the 17 selected insurance companies
offers the advantages that the sample can be selected according to clear criteria,
such as company headquarters in the EU or the UK or availability of data, and the
index creation (Insurance Index and sub-indices) is based on consistent data and
methodology.

3.3 Parameters of the event study

3.3.1 Event definition

This study comprises event studies on four key events in the context of Brexit. The
first event in this study is the Brexit referendum dated 23 June 2016. In addition
to the Brexit referendum, the impact of three other Brexit key events on the stock
prices of insurance companies will be analysed. This study defines the following
four events as Brexit key events:

1. Brexit referendum on 23 June 2016
2. Election in the UK on 12 December 2019
3. Withdrawal of the UK from the EU on 31 January 2020
4. Last minute Brexit deal on 24 December 2020

The event window usually starts a few (three, five or ten) trading days before the
actual event day (Benninga 2008). In this study, the event window comprises in all
cases the event date, as well as five trading days before and after the event [–5; 5],
to consider possible early announcements and delayed effects as well.

3.3.2 Selection criteria

For the study, the Insurance Index and the four sub-indices are used. The total
sample reflected in the Insurance Index comprises 17 listed insurance companies
from different countries and lines of business. For further analysis, the Insurance
Index is divided into homogeneous groups, the four sub-indices, depending on the
location of the insurance company (EU or UK) and the share of the insurance
business written in the UK.

3.3.3 Estimation window

In many event studies, the observation period starts 250 days before the event,
following the calendar year (Corrado 2011). Since the data set used was adjusted
for the days on which no data was available for at least one insurance company, the
250 trading days are not applied.

Instead, the estimation window for each event starts exactly one year before the
event date. A longer event window is not used to prevent potential overlapping
effects with events other than those being investigated in the study.

The estimation windows can therefore differ from one event date to the next,
depending on the number of days with trading information available. Table 3 sum-
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Table 3 Estimation Window and Event Window based on Events

Event Event Date Event Window Estimation Window

Referendum 23.06.2016 [–5; 5]
16.06.–30.06.2016

[–233; –6]
23.06.2015–15.06.2016

UK Election 12.12.2019 [–5; 5]
05.12.–19.12.2019

[–241; –6]
12.12.2018–04.12.2019

Withdrawal 31.01.2020 [–5; 5]
24.01.–07.02.2020

[–241; –6]
31.01.2019–23.01.2020

Brexit Deal 23.12.2020a [–5; 5]
16.12.2020–05.01.2021

[–251; –6]
23.12.2019–15.12.2020

Source: Own elaboration
aThe event took place on 24.12.2020. The date has been adjusted to 23.12. for the event study due to
unavailability of price data on 24.12.

marizes the different event dates, event window, and estimation window length for
the four events under consideration.

Although the defined windows of Event “Withdrawal” and Event “Brexit Deal”
overlap by about six weeks, the same estimation window is used for all events in
order to apply a consistent methodology. Alternative calculations that have shortened
the estimation window for Event “Brexit Deal” to 10 months and thus do not include
this overlap show almost identical results. The shortening of the estimation window
does not lead to any material differences in the significance of abnormal returns.

3.3.4 Abnormal return calculation

The abnormal return of a stock is the actual return of a stock minus the expected
return (Haryanto et al. 2018; MacKinlay 1997).

For the actual return, logarithmic returns are used as they have the advantage
that they are more robust and more likely to have a normal distribution, which
simplifies the selection of the testing framework later (Corrado and Truong 2008;
Müller 2007). They are calculated as follows (Strong 1993, p. 535):

Ri t D ln

�
Pi t

Pi t�1

�
(1)

� Pi t= price of stock i on day t
� Pi t�1= price of stock i on day t-1

The Sharpe market model below is used to calculate the expected returns. It
is based on market-specific and company-specific factors that are reflected in the
equation of the model (Sharpe 1963; Binder 1998).

E .Ri t/ D ˛i C ˇiRmt C "i (2)
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� ˛i= Estimated parameter for the estimation period
� ˇi= Estimated parameter for the estimation period that reflects the sensitivity of

the individual stocks to the benchmark
� Rmt= Market return on day t
� "i= Stochastic disturbance variable with an expected value of 0

The market model is an OLS regression. The parameters α and β are determined
via a linear regression in the estimation window. The event window is not considered
in the regression to get independent results. The market return used in the market
model depends on the benchmark. There are two alternatives for a corresponding
benchmark, the industry index, or the country index. On the one hand, a broadly
based country index can be used, which shows the general market developments
in a territorial area. On the other hand, it is possible to use an industry index that
shows the general developments of a specific industry. In this case, two country
indices are chosen as benchmarks since the Insurance Index already represents an
industry index. To adequately take into account both geographical regions under
consideration (EU and UK), the EUROSTOXX 50 and the FTSE 100 are selected
as benchmarks. Both indices are classically price indices, like the Insurance Index.

The abnormal return of a stock in the event window is the actual return of a stock
minus the expected return (Haryanto et al. 2018).

ARi t D Ri t � E.Ri t / (3)

� Ri t= daily return of stock i on day t
� E.Ri t/= expected return of stock i on day t

In addition to the daily abnormal returns, cumulative abnormal returns can also be
calculated. For this purpose, the observed daily abnormal returns are aggregated to
derive general conclusions about the event. The aggregation of daily returns is done
on the dimension of time. The concept of cumulative abnormal return is necessary
to reflect a multi-period event window (MacKinlay 1997; Zureck 2016).

CARi t D
nX

tD1

ARi t (4)

Besides the daily abnormal returns in the event window, the study examines the
cumulative abnormal returns for the following 15 periods for each event as well:
[–5;5], [–4; 4], [–3; 3], [–2; 2], [–1; 1], [0; 5], [0; 4], [0; 3], [0; 2], [0; 1], [–5; 0],
[–4; 0], [–3; 0], [–2; 0] and [–1; 0].

3.3.5 Testing framework

The testing framework tests the significance of the daily and cumulative abnormal
returns. It is based on the defined hypotheses and serves to statistically verify them
(Kurek 2020).
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The significance of the abnormal daily and cumulative returns is tested for each
event individually. The selected testing framework uses the t-test, which is a para-
metric test. According to Brown and Warner (1985), “since the degrees of freedom
exceeds 200, the test statistic is assumed unit normal”.

The null hypothesis H0 to be verified for each Index and each day/window under
review is that the abnormal return on a given day/in a defined window is equal to
zero (Brown and Warner 1985; Zureck 2016).

The test statistics of stock i on day t is shown below (Brown and Warner 1985;
Zureck 2016).

tARit
D ARi t

SE .ARi t /
(5)

SE.ARi t / D
sPtD�6

tD�x

�
ARi t � AR

�2
n

(6)

� SE.ARi t /= Standard error of abnormal returns in the estimation window
� ARi t= Abnormal return of stock i on day t
� AR= Average abnormal return in the estimation window
� n=Size of the sample (estimation window)
� –6=End of estimation window based on event window [–5; 5]
� x= n+ 5 based on event window [–5; 5]

The significance test for the cumulative abnormal returns follows the significance
test for the abnormal returns (Zureck 2016).

tCARit
D CARi t

SE .ARi t /
(7)

� SE.ARi t /= Standard error of abnormal returns in the estimation window
� CARi t= Cumulative abnormal return

To test the significance of the abnormal returns, the t-values calculated based on
the t-statistic are converted into p-values. A p-value smaller than 0.05 means that
the null hypothesis must be rejected.

4 Results

Daily and cumulative abnormal returns were calculated for the Insurance Index as
well as for the four sub-indices for all four events under consideration. The market
return is based on the market model. Abnormal returns were calculated by using two
different benchmarks (EUROSTOXX 50 and FTSE 100). Results for each event are
presented in the following sections.
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4.1 Results event 1—Brexit referendum (23 June 2016)

To analyse the impact of the Brexit referendum on the stock prices of insurance
companies, the event window extends from 16 June to 30 June 2016. The estimation
window starts one year before the event date. The daily and cumulative abnormal
returns including their significance based on the corresponding p-values are shown
in Table 4.

The study shows that significant daily and cumulative abnormal returns were
achieved against both benchmarks in the event window of the Brexit referendum for
all indices considered. In particular, there were significant negative daily abnormal
returns on the two days after the Brexit referendum. The strongest negative abnormal
returns are generated by Sub-Index 3 (UK based; less than 50% UK business),
followed by Sub-Index 4 (UK based; more than 50% UK business). Using the
market model with the EUROSTOXX 50 as the benchmark, Sub-Index 3 has a max
negative abnormal return of –16.44% and Sub-Index 4 has a max negative abnormal
return of –9.71%. Using the market model with the FTSE 100 as the benchmark,
Sub-Index 3 achieves negative abnormal returns of –22.57% and Sub-Index 4 of
–15.71% max.

The cumulative abnormal returns for the 15 periods considered provide numerous
significant results. It is noticeable that the periods before the Brexit referendum tend
to have positive abnormal returns, while the periods including data after the Brexit
referendum show negative abnormal returns.

Overall, higher (positive and negative) abnormal returns are generated compared
to the FTSE 100 than to the EUROSTOXX 50.

4.2 Results event 2—election in the UK (12 December 2019)

For the analysis of the impact of the UK elections on the stock prices of insurance
companies, the event window extends from 5 December to 19 December 2019. The
estimation window starts one year before the event date. The daily and cumulative
abnormal returns including their significance based on the corresponding p-values
are shown in Table 5.

The study shows that only some significant daily and cumulative abnormal returns
were achieved against both benchmarks in the event window of the election in the
UK.

In particular, there were significant positive daily abnormal returns on day one af-
ter the UK election. The strongest positive abnormal returns are generated by Sub-In-
dex 3 (UK based,; less than 50% UK business), followed by Sub-Index 4 (UK based;
more than 50% UK business). Using the market model with the EUROSTOXX 50 as
the benchmark, Sub-Index 3 has a max positive abnormal return of 4.86% and Sub-
Index 4 has a max positive abnormal return of 5.41%. Using the market model with
the FTSE 100 as the benchmark, Sub-Index 3 achieves positive abnormal returns of
6.12% and Sub-Index 4 of 6.06% max.

For the cumulative abnormal returns, several time windows show significant ab-
normal returns. It is interesting to note that Sub-Index 1 (EU based; less than 20%
UK business) has significant negative cumulative abnormal returns, especially in

K
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the periods before the event, while Sub-Index 3 and Sub-Index 4 have significant
positive cumulative abnormal returns in the periods including after event date data.

4.3 Results event 3—withdrawal of the UK from the EU (31 January 2020)

To analyse the impact of the withdrawal of the UK from the EU on the stock prices
of insurance companies, the event window extends from 24 January to 07 February
2020. The estimation window starts one year before the event date. The daily and
cumulative abnormal returns including their significance based on the corresponding
p-values are shown in Table 6.

The results show that almost every index has one day of abnormal returns com-
pared to the benchmark FTSE100. For the Insurance Index, Sub-Index 1 (EU based;
less than 20% UK business), Sub-Index 2 (EU based; more than 20% UK business),
and Sub-Index 3 (UK based,; less than 50% UK business), there are significant
negative daily abnormal returns four days before the event.

In terms of cumulative abnormal returns, significant abnormal returns are mainly
realised against the benchmark FTSE 100.

In particular, Sub-Index 1 and Sub-Index 2 (both covering insurance companies
based in the EU) show significant negative abnormal returns in the periods before
the event, whereas the time windows also include data after the event date tend to
show significant positive abnormal returns.

The indices covering insurance companies based in the UK, by contrast, show
almost no significant results.

4.4 Results event 4—last minute Brexit deal (24 December 2020)

For the analysis of the impact of the Last-Minute Brexit Deal on the stock prices
of insurance companies, the event window extends from 16 December 2020 to
05 January 2021. The estimation window starts one year before the event date. The
daily and cumulative abnormal returns including their significance based on the
corresponding p-values are shown in Table 7.

Overall, the study does not show significant results in daily abnormal returns:
neither against the benchmark EUROSTOXX 50 nor the benchmark FTSE 100.
The analysis of the cumulative abnormal returns shows isolated time windows with
significant results. These are observed in the indices covering insurance companies
based in the UK. In individual time windows, significant positive abnormal returns
are realised by Sub-Index 3 and Sub-Index 4.

5 Conclusion

5.1 Research questions and hypotheses

The study aimed to analyse the impact of Brexit news on the stock prices of insurance
companies using the event study methodology.
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In addition to the Brexit referendum often examined in previous studies, this
study also considers the election in the UK, the UK’s withdrawal from the EU and
the last-minute Brexit deal.

Overall, the results show that significant positive or negative abnormal returns
were achieved in most of the events considered. The results are discussed below in
relation to the defined research questions.

� Q1: Do Brexit news lead to daily or cumulative abnormal returns for European
insurance companies represented by the Insurance Index?

– H0Q1: Daily and cumulative abnormal return of the Insurance Index on a given
day/in a defined window is equal to zero.

– HAQ1: Daily and cumulative abnormal return of the Insurance Index on a given
day/in a defined window is not equal to zero.

For this research question, the significant abnormal returns of the Insurance In-
dex are analysed. For each abnormal daily return in the event period and for each
cumulative abnormal return, a significance test verifying H0Q1 was performed. Thus,
for each event, 11 daily abnormal returns and 15 cumulative abnormal returns were
tested for each benchmark which led to 22 daily abnormal returns and 30 cumulative
abnormal returns in total. Table 8 shows the number of significant abnormal returns
of the Insurance Index.

The most significant abnormal returns on the Insurance Index were achieved in
connection with the Brexit referendum. Overall, H0Q1 was rejected for seven out
of 22 daily abnormal returns. Of the seven significant abnormal returns, six are
significant with a probability of error of less than 0.1%. Among the cumulative
abnormal returns of the Insurance Index, all those generated in connection with the

Table 8 Number of significant abnormal returns—Insurance Index

Event Number
of signif-
icant
ARit

Thereof
signifi-
cant at
5% (*)

Thereof
signifi-
cant at
1%
(**)

Thereof
signifi-
cant at
0.1%
(***)

Number
of signif-
icant
CARit

Thereof
signifi-
cant at
5% (*)

Thereof
signifi-
cant at
1% (**)

Thereof
significant
at 0.1%
(***)

Brexit
Refer-
endum

7 1 6 30 1 2 27

General
UK
Election

4 4 18 6 7 5

UK
leaves
EU

1 1 6 4 2

Last
Minute
Brexit
Deal

1 1

Source: Own elaboration
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Brexit referendum were significant. The majority of these (27) had a probability of
error of less than 0.1%.

There were also significant abnormal returns on the Insurance Index during the
UK election. Four daily abnormal returns are significant with a probability of error
of less than 5%. The cumulative returns led to the rejection of H0Q1 in 18 cases.

The withdrawal of the UK from the EU led to much less significant results. The
last-minute Brexit deal led to only one significant cumulative abnormal return in the
event window.

Related to the research question, in particular the Brexit referendum led to daily
and cumulative abnormal returns for listed insurance companies. But also, the UK
election led to a non-negligible number of daily and cumulative abnormal returns.
The withdrawal of the UK from the EU and the last-minute Brexit deal only caused
significant abnormal returns in a very small number of cases.

� Q2: Are the abnormal returns dependent on the domicile (EU or UK) of the insur-
ance companies?

� Q3: Are the abnormal returns related to the proportion of insurance business writ-
ten in the UK?

– H0Q2, Q3: Daily and cumulative abnormal return of each Sub-Index on a given
day/in a defined window is equal to zero.

– HAQ2, Q3: Daily and cumulative abnormal return of each Sub-Index on a given
day/in a defined window is not equal to zero.

To answer the research questions Q2 and Q3, detailed analyses were carried out
For the four sub-indices. For each abnormal daily return in the event period and
for each cumulative abnormal return, a significance test verifying H0Q1, Q2 was per-
formed. Thus, for each event 11 daily abnormal returns and 15 cumulative abnormal
returns were tested for each benchmark which led to 22 daily abnormal returns and
30 cumulative abnormal returns for each Sub-Index in total. Table 9 summarizes the
number of significant abnormal returns of the sub-indices.

When comparing the number of significant daily and cumulative abnormal returns
of the four sub-indices, it is noticeable that the indices generate a different number
of significant results.

For the Brexit referendum, in the daily abnormal returns, H0 can be rejected
most often for Sub-Index 3, followed by Sub-Index 4. For the cumulative abnormal
returns, H0 is also rejected the most (29 times) for Sub-Index 3 and Sub-Index 4.
Most of the significant results are also significant with a probability of error of 0.1%.

Comparing the sub-indices that cover the same location, i.e., Sub-Index 1 and
Sub-Index 2 for insurance companies domiciled in the EU and Sub-Index 3 and
Sub-Index 4 for insurance companies based in the UK, it can be observed that
in both cases the index showing less significant daily abnormal returns is the one
covering insurance companies writing a large part of their insurance business in the
UK.

The results related to the Brexit referendum thus indicate that insurance compa-
nies located in the UK tend to have more significant abnormal returns than insur-
ance companies located in the EU. In addition, the indices that have companies with
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a strong dependence on UK insurance business (Sub-Index 2 and Sub-Index 4) tend
to have less significant results than the indices that cover companies that write little
business in the UK (Sub-Index 1 and Sub-Index 3).

In the context of the UK election on 12 December 2019, Sub-Index 4 generates
the most significant daily abnormal returns. Again, the indices covering insurance
companies located in the UK seem to generate more significant results than those
located in the EU.

In the event of the UK leaving the EU, more significant results can be observed
for the indices covering insurance companies based in the EU.

The last-minute Brexit deal leads to only a very small number of significant
results for all sub-indices. However, again more significant results are observed for
the indices that include insurance companies based in the UK.

With regard to the research questions, most events led to daily or cumulative
abnormal returns. Nevertheless, the results show that the sub-indices for each event
have a different number of significant results. There are therefore trends suggesting
that significant positive or negative abnormal returns may depend on the location
and the share of insurance business written in the UK.

5.2 Interpretation of the results

Overall, the results of the event study show that positive or negative abnormal returns
(daily and cumulative) were realised for both the Insurance Index and the four sub-
indices. It can be observed that significant abnormal returns are mostly present after
the event date. The number of abnormal returns and their significance differ clearly
from event to event. Most abnormal returns for the Insurance Index as well as for
the sub-indices are related to the Brexit referendum. Event 3 (Withdrawal of the UK
from the EU) and Event 4 (Last Minute Brexit Deal) instead led to only individual
significant abnormal returns.

Looking more closely at the results of the four sub-indices, there are trends for
certain events which suggest that abnormal returns may depend on the location of
insurance companies and the proportion of insurance business written in the UK.

In summary, three of the four events show that more significant abnormal returns
were generated by insurance companies domiciled in the UK than by insurance com-
panies based in the EU. In particular for Event 1 (Brexit referendum), Sub-Index 3
and Sub-Index 4 show strongly negative significant abnormal returns after the event
date. This could indicate that there was more uncertainty about the development
of companies based in the UK in connection with the Brexit referendum than for
companies based in the EU.

Even though, based on this observation, it could be assumed that the companies
with a material share of business written in the UK show more significant abnormal
returns, in 3 out of 4 events, the indices that include a material share of insurance
business written in the UK (Sub-Index 2 and Sub-Index 4) show less significant
abnormal returns on an absolute basis than the indices that include insurance com-
panies with immaterial shares of insurance business written in the UK (Sub-Index 1
and Sub-Index 3).
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One explanation for this could be that investors assume that insurance companies
with a significant share of UK insurance business deal with the resulting devel-
opments and necessary adjustments at an earlier stage and more extensively than
insurance companies for which the insurance business is written in the UK only
represents an immaterial proportion. This confidence advantage could thus lead to
more rational investor behaviour and less abnormal returns. However, both index
types (with a material and with an immaterial proportion of insurance business writ-
ten in the UK) show the same tendencies of abnormal returns (positive or negative)
in most cases. Only the number of significant results differs in terms of dependence
on insurance business written in the UK.

Based on the results, the location of the company seems to have a more noticeable
effect on the abnormal returns than the share of the insurance business written in
the UK.

5.3 Limitations of the study and outlook

Although the study is based on well-founded and proven theoretical and method-
ological approaches, different assumptions and decisions may have an impact on the
results, which need to be taken into account in further use and interpretation.

First it has to be mentioned that there is a limitation in connection with the
formation of the sub-indices. The grouping is based on criteria and materiality
thresholds set by the authors. In addition, indexation could potentially dilute the
individual company results, so additional analysis on an individual company basis
would be useful as a further research step to verify the results.

Second, decisions regarding the choice of benchmarks and parameters used for
the event study can also have an impact on the results. The observation window
started exactly one year before the event date, whereas the event window covers five
days before and five days after the event. The other publications on Brexit event
studies as listed under “State of Research” show that there is no clear specification
for the length of the estimation and event window. Nevertheless, shorter or longer
estimation and event windows could change the number of significant abnormal
returns.

The selection of events analysed in the context of Brexit does not exclude the
possibility that other events could have led to abnormal returns. Overlapping effects
between the individual events cannot be ruled out either.

The authors are overall satisfied that the method used is appropriate for investi-
gating the research questions and hypotheses defined and that it provides meaningful
results.

Due to the further developed event study methodology based on indexation and
sub-indexation, there is room for wider applications. The application is not limited
to the insurance market, as the methodology can also be applied in this form to
other industries. Furthermore, the methodology can also be applied to other events,
especially those that cause a shift in cross-border political situations. Further re-
search could be, for example, whether the stock prices of insurance companies with
a material proportion of US insurance business reacted differently to events related
to the 2020 US election than those that do not write insurance business in the United
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States, or whether the stock prices of listed insurance companies reacted differently
to certain events related to the European refugee crisis than in other industries.
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