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NIKOLAOS A. KYRIAZIS* AND EMMANOUIL M. L. ECONOMOU**

This paper examines the Brexit’s referendum impacts on quotes of
different sectors in the European derivatives market by employing a
Vector Autoregression (VAR) approach for detecting bi-directional
effects. During nine months after the affirmative decision about the
United Kingdom (UK) leaving the European Union (EU), the primary
importance British FTSE100 index is found to have influenced the prices
of the highly representative of European futures markets Eurostoxx600
index and its components in a positive and statistically significant
manner. Interestingly, Automobiles & Parts, Banks, Basic Resources,
Construction & Materials, Oil & Gas, as well as Industrial Goods &
Services are the futures sectors mostly affected by volatility in the British
stock market. We argue that the Brexit decision effects mainly act through
principal secondary production sectors of the European economy,
whereas reverse effects rely most on financial and banking services,
telecommunications, as well as industrial and automobile goods.

INTRODUCTION

An increasing body of literature has been studying the impacts of
the affirmative Brexit decision about leaving the European Union at
the 23 June, 2016 referendum on the real economies and financial
markets in the UK and the European markets. Since the onset of the
post – Brexit decision era, large levels of uncertainty have aroused
among economic agents such as investors and policymakers in a
global context. Bearing in mind that consequences are expected to be
influential not only for British but also for European economic agents
(Kyriazis and Economou, 2017) and generally international investors,
an increasing volume of academic work has been focusing on effects
that uncertainty about the City Financial Centre could bring about in
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the general investing framework, mostly in Europe (Busch and
Matthes, 2016).

The previous literature has supported that impacts of the Brexit
on capital markets were weak, and that most powerful effects appeared
during the next two weeks after the relevant referendum.
Consequently, the existing literature provides evidence that the Brexit-
induced volatility has fainted out in a rather fast pace. A small but
rising number of studies have investigated the spillover impact of such
extraordinary political decisions on stocks (Pantzalis, Stangeland and
Turtle, 2000; Döpke and Pierdzioch, 2006; Oehler, Horn and Wendt,
2016; Białkowski, Gottschalk and Wisniewski, (2008), exchange rates
(Adesina, 2007; Plakandaras, Gupta and Wohar, 2017), and investor
sentiment (Sita, 2017).

Adesina (2017) by using a standard univariate GARCH (1,1) model
explores and compares volatility persistence in FTSE100 and GBP/
USD returns six months pre- and post- the Brexit vote. He also
investigates volatility persistence in both markets over a one-year
period by using an augmented GARCH with structural break model
that accommodates for a Brexit-vote structural break. He provides
evidence for that by highly persistent volatility in the stock market,
which tends to be significantly more pronounced after the Brexit-vote.
However, he also finds that the foreign exchange market exhibited
lesser volatility persistence which tended to reduce even further
following the Brexit vote.

Oehler, Horn and Wendt (2016) examine what were the effects on
firm-level internationalization after Brexit. They argue that stocks of
firms with higher proportions of domestic sales realized more negative
abnormal returns than stocks of firms with more sales abroad, i.e., a
higher degree of international diversification. They also provide
evidence that while firm-level internationalization largely explains
abnormal returns on the trading day after the referendum, it had no
relevant pricing effect in the following days after Brexit. Moreover,
they support that the very quick adjustment of stock prices reflecting
firm-level internationalization indicates a high degree of market
efficiency.

Moreover, Sita (2017) investigates how market, exchange rate, and
excess residual volatility drive investors’ sentiment up on a day of
extreme (sentiment estimated as the sensitivity of stock volatility to
market and exchange rate volatility). He examines if sentiment
contributed to the build-up of volatility of the constituents of the
FTSE100 in the aftermath of the “yes” to the UK Brexit. He finds that
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the Brexit day, June 24, 2016, was a day of reaction that came from all
over the world, capital markets went awry, the UK political
establishment was shaken and investors’ negative sentiment was
particularly intense as both FTSE and the pound lost grounds.

Plakandaras et al. (2017) examine whether the sudden depreciation
of the pound-dollar exchange rate is the reaction of market participants
to the Brexit or whether the exodus of UK from the EU had little impact
on the exchange rate. The study verifies that the depreciation is based
on the uncertainty caused by the Brexit. Pantzalis, Stangeland and
Turtle (2000) investigate the behavior of stock market indices across
33 countries around political election dates during the sample period
1974-1995. They provide evidence of a positive abnormal return during
the two-week period prior to the election week and argue that a positive
reaction of a stock market to elections is related to a country’s degree
of political, economic and press freedom.

Döpke and Pierdzioch (2006) analyzed the interaction of stock
market movements and politics in Germany by making use of
popularity functions and VAR-based evidence. They found weak
evidence that the political process has had an impact on the stock
market. They have also found that there were no higher market returns
no matter whether the government was either left-wing or right-wing.
Finally, VAR-based evidence as well as evidence from popularity
functions has revealed that stock market returns are followed by
changes in the popularity of German governments. In a somewhat
similar vein, Białkowski, Gottschalk and Wisniewski (2008), by using
a sample of 27 OECD countries test whether national elections induce
higher stock market volatility. They argue that the country-specific
component of index return variance can easily double during the week
around an election, which shows that investors are surprised by the
election outcome.

The aim of this research is to cast light on whether alterations in
the UK’s stock prices due to the Brexit have brought about
modifications in European financial markets’ performance and in what
extent. This work is closer in concept to Adesina (2017), although we
focus on derivatives rather than on spot markets.

The contribution of our paper to the existing literature is far from
negligible. Intriguingly, the majority of related studies focus on yields’
or stocks’ responsiveness to this highly unexpected shock in the UK.
Whatsoever, we innovate by investigating how the derivatives markets
in European countries have been affected, thereby we explore further
consequences than mere spot impacts. Moreover, we differentiate from
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existing studies by employing a broad array of sectors as eighteen
specific indices are under scrutiny and every aspect of economic activity
as well as almost every European country’s financial markets are
represented in the Eurostoxx 600 futures indices we adopt. The data
we use are long and represent two of the financial indices of utmost
importance in a European but also a global context.

Interestingly, we employ the FTSE100 which consists of the 100
companies listed on the London Stock Exchange with the highest
market capitalization in order to represent the British stock markets.
Moreover, we use the Eurostoxx600 overall index and its components
indices, which cover a wide spectrum of market segments including
the broad market, blue chips, individual sectors and global indexes.
Notably, the countries represented in these indices are: Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Holland,
Iceland, Ireland, Italy, Luxembourg, Norway, Portugal, Spain, Sweden,
Switzerland, and the UK.

Our analysis focuses on the impact that the general index of the
London Stock Exchange could have on European derivatives (Armour,
2017). More specifically, we focus on the Eurostoxx (Eurex) Index and
its different sectors one by one for examining the whole spectrum of
the European economic activities and track which parts of production
and commerce in the European Union constitute the steam engine of
financial alterations, by applying a VAR methodology.

To the best of our knowledge, this is the first piece of academic work
studying the effects of Brexit on the specific sectors of the Eurex Futures
market by employing a VAR methodology (Stock and Watson, 2001).
Therefore, we contribute to research about the Brexit decision effects by
highlighting and exploring an innovative aspect of them. The rest of
this paper is structured as follows: Section 2 describes the data and
methodology used for conducting the econometric estimations. Section
3 provides empirical results and comments. Finally, Section 4 concludes.

DATA AND METHODOLOGY

The data employed for this research comprises daily values on the
FTSE100 index and on futures derivatives on seventeen different sectors
of the Eurostoxx 600, as well as for the overall Eurostoxx600 futures
index. All values are transformed into logarithms. The Datastream
database has been used for obtaining in a daily frequency the closing
prices of the FTSE100 index, which is about the hundred companies
listed on the London Stock Exchange having the highest market
capitalization.
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Moreover, the Eurex Futures Markets quotes are extracted from
the same data source. The data intervals span a period of nine months,
from the day that the Brexit referendum took place in the 23rd June,
2016, until the 20th of March 2017, when the British Prime Minister
took action for the UK about the set off of procedures for activation of
the Article 50 of the European Treaty. Therefore, we employ this time
period in our dataset in order to study the effect of the June 2016 Brexit
decision by taking into consideration in the best possible extent no
other external effects or news, as the Brexit shock has been considered
to have been by far the most influential political and economic event
during the period examined.

The futures indices on which our study focuses all have a June
2017 maturity and have to do with seventeen different Eurostoxx600
industrial sectors indices as well as the Eurostoxx600 overall index.
The symbols and explanations of the sectors under scrutiny are
presented in Table 1. Furthermore, Table 2 presents some descriptive
statistics of the variables employed in this paper. The descriptive
statistics show that Eurostoxx 600 futures on Chemicals are found to
have higher quotes than the rest of the Eurostoxx 600 sectors, and
futures on the Health Care sector, as well as futures on the Automobile
and Parts sector follow. Notably, the Eurostoxx 600 Basic Resources
futures contracts are found to be the most volatile concerning their
quotes, while futures on the Automobile and Parts sector take the
second place.

The methodology employed is a VAR specification, where the
FTSE100 values are employed together with the values of the futures
of the overall Eurostoxx600 or with the values of each sector of the
Eurostoxx600 index. This way, both the effect that the FTSE100 has on
the Eurostoxx600 or its subsectors is examined, as well as the effect
that the Eurostoxx600 or its subsectors have on the FTSE100 is under
scrutiny (Johansen, 1991; Toda and Phillips, 1994). Generally, a VAR(1)
in two variables can be expressed in matrix form (by employing a more
compact notation) as:

1, 1,1 1,2 1, 1 1,1

2, 2 2,1 2,2 2, 1 2,

t t t

t t t

y A A y ec

y c A A y e (1)

(only a single A matrix appears here because this example has a
maximum lag p equal to 1). Alternatively, it can be expressed as (with
no change in meaning) as the following system of two equations:

1, 1 1,1 1, 1 1,2 2, 1 1,1 t t t ty c A y A y e (2)
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2, 2 2,1 1, 1 2 ,2 2, 1 2,t t t ty c A y A y e (3)

Notably, there is only one equation for each variable in the model.
The current (time t) observation of each variable depends not only on
its own lagged values but also on the lagged values of each other
variable in the VAR. More specifically, the system of equations
employed is as follows:

0 1 1 2 2 3

1 4 2

100 100 100

600 600
tFTSE a a FTSE a FTSE a

EUROSTOXX a EUROSTOXX (4)

0 1 1 2 2 3

1 4 2

600 100 100

600 600

tEUROSTOXX FTSE FTSE

EUROSTOXX EUROSTOXX (5)

This model enables us to capture in a secure manner the bi-
directional causality between the spot stock exchange in the UK and
the futures derivatives market in the EU, as it takes into consideration
all interactions between each pair of variables (FTSE100 with each of
Eurostoxx600 sectors or the overall Eurostoxx600).

Table 1
Symbols and explanations of the Eurostoxx 600 futures indices

Symbol Explanation

STOXX 600 Auto. &Parts Automobile and Parts

STOXX 600 Banks Banks

STOXX 600 Basic Resources Basic Resources

STOXX 600 Chemicals Chemicals

STOXX 600 Cons. & Mat. Construction and Materials

STOXX 600 Financial Serv. Financial Services

STOXX 600 Food & Beverage Food and Beverage

STOXX 600 Health Care Health Care

STOXX 600 Ind. Gd&Ser. Industrial Goods and Services

STOXX 600 Insurance Insurance

STOXX 600 Media Media

STOXX 600 Oil & Gas Oil and Gas

STOXX 600 Retail Retail

STOXX 600 Technology Technology

STOXX 600 Telecom Communications

STOXX 600 Trvl& Lei. Travel and Leisure

STOXX 600 Utilities Utilities
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Table 2
Descriptive Statistics
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EMPIRICAL RESULTS AND COMMENTS

In Table 3 we provide the results from the VAR econometric estimations
between the FTSE 100 index quotes and the quotes for the overall
Eurostoxx600 futures index, as well as each of the sectoral Eurostoxx600
futures indices. Estimations are conducted by the latest version (14th)
of the STATA software (Baum, 2006).

Intriguingly, there is evidence that the sectors most affected by the
Brexit in terms of the previous day’s impacts in a 1% level of statistical
significance are: the Stoxx600 Basic Resources (0.7558987), Construction
& Materials (0.6392772), Automobiles & Parts (0.6411735), Oil & Gas
(0.582255), Industrial Goods & Services (0.5755639), Banks (0.5251286),
Chemicals (0.4972375), Media (0.4676263), and Insurance (0.4522527).
Notably, the sectors of Travel & Leisure (0.4135), Technology
(0.4055802), Telecommunications (0.405532), Food & Beverage
(0.3837511), Utilities (0.3633191), Health Care (0.2640309), Retail
(0.2003838), as well as Financial Services (0.198887) are found to be
less influenced by alterations in the main British stock index during
the nine months after the Brexit decision.

It can be easily observed that the European secondary production
has received a much larger impact from volatility in the British stock
markets, than the services production sectors. This could be attributable
to the large interdependence of the EU countries with the UK regarding
exchanges in terms of manufactured goods. Furthermore, the high
interconnectedness between financial sectors of the two regions can
be seen in the relatively high coefficients of the Banks and Insurance
sectors that the EU variables equations take. It should be emphasized
that all estimations regarding the first lag take a positive sign and are
highly statistically significant, thereby higher prices in the British stock
markets bring about higher demand for hedging or speculation via
futures derivatives in European markets. It should be noted that this
is in accordance with rational investing behavior. Nevertheless,
according to results about the second lag it can be seen that a significant
portion of this effect unwinds due to the negative impact that takes
place two days before. Whatsoever, this negative effect is smaller,
therefore the overall outcome concerning each sector is positive. This
also holds for the overall Eurostoxx600 futures index.

Furthermore, by examining reverse causality, it can be observed
that the overall index exerts a modest and positive impact (0.2159631)
on the British stock markets when the first lag is examined. Intriguingly
enough, there is evidence that some of the sub sectors that are found
to receive a smaller effect from the British stock markets have a larger
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Table 3
Estimation results
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impact on the FTSE100 than other sectors. More specifically, the
Financial Services (0.1751891), Utilities (0.15117972),
Telecommunications (0.1124929), Industrial Goods & Services
(0.1000659), Automobiles & Parts (0.0951116), as well as Banks
(0.0912164) are found to be the most influential sectors concerning
effects with one lag. It should be emphasized that in the great majority
of sectors as well as concerning the overall Eurostoxx600 index, there
is a negative coefficient on the second lag, and the latter is in most
cases not statistically significant.

Thereby, the analysis in this section has some major economic
implications. Although the main drivers of volatility from the British
stock markets towards European derivatives during the post Brexit
decision era are the secondary production sectors as outlaid above,
the reverse causality mainly stems from services, such as financial and
banking services, and telecommunications, in combination with
industrial goods and automobile goods. Admittedly, our results abide
by the highly industrialized character of the UK as well as with the
credit-fed and financially sophisticated character of EU countries.

CONCLUSIONS

In this paper we investigate whether in the time period after the Brexit
decision on June 23rd 2016 the performance of the London Stock
Exchange has affected the Eurostoxx 600 futures index among its
different sectors. VAR estimations are performed by employing high-
frequency (daily) data starting from the day of the referendum until
March 20th 2017.

The main advantage of our methodological approach is that bi-
directional causality between the British spot stock markets and
European futures derivatives markets can be tested with less ambiguity
through the use of the VAR methodology we employ. Mindful of the
necessity for representativeness of the sophisticated character of
European financial derivatives markets, we consider the most
representative derivatives index, that is the Eurostoxx600 futures index
and its sectoral sub-indices. The serves for answering the intriguing
policy question of which sectors of the European economy were the
main transmission routes for this suddenly higher volatility.

Estimations provide evidence that during nine months after the
affirmative decision about the United Kingdom (UK) leaving the
European Union (EU), the British FTSE100 index is found to have
influenced the prices of the highly representative of European futures
markets Eurostoxx600 index and its components in a positive and
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statistically significant manner. To be more precise, the Automobiles
& Parts, Banks, Basic Resources, Construction & Materials, Oil & Gas,
as well as Industrial Goods & Services are the sectors on which their
derivatives are found as mostly affected by volatility in the British stock
market. Furthermore, we provide evidence that impacts of the Brexit
decision mainly function through the primordial secondary production
sectors of the European economy.

On the other hand, reverse effects rely most on the tertiary sector
such as Financial Services, Banks, Utilities, Telecommunications,
Industrial Goods & Services, but also Automobiles & Parts. Results
indicate that both directions of causality are positive on average
concerning each sub sector and by taking both two lags into
consideration. Moreover, it is worth noting that our findings are in
tight accordance with the special characteristics of the UK and the EU
economies and totally abide by rationality in investment decisions.

We argue that the improvement in understanding the Brexit effects
on European financial markets due to this paper is far from negligible.
Our study provides an unadulterated insight into how investment
decisions in the EU have been affected by the Brexit-led movements in
the British stock markets, in terms of speculator and hedging incentives.
Moreover, building on the results, a central planner could adjust her
policymaking in order to boost economic activity by assigning more
emphasis on regulating the most influential for transmission economic
sectors in the EU.

The main motivation for this paper has been to cast light on the
Brexit’s effectiveness on several strands of economic action in terms of
different economic sectors and disentangle to the best possible extent
the various sectoral transmission channels in view of the complexity
of the financial derivatives structures.
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