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Abstract: An examination of Brexit and its initial impact on the main stock markets in the Greater
China Region (GCR) was conducted using augmented market models that integrate Economic Policy
Uncertainty (EPU) and implied volatility (VIX). The results do not seem to align with research in the
field that has suggested that the EPU index helps to identify if market participants are reacting to
political events. The main research findings suggest that Brexit does not appear to have an impact on
the performance of market returns in the region and the influence of economic policy uncertainty in
the GCR appears to be insignificant, except for Hong Kong. Overall, China’s stock markets do not
seem to be panicking and overreacting to unfolding events in the UK, and market instability in the
region appears to be more associated with global and regional events that are better captured by the
VIX index.

Keywords: Brexit; rising China; globalisation; stock markets; Economic Policy Uncertainty;
political turbulences

JEL Classification: F36; F65; G15

1. Introduction

The year 2016 is described by Chen et al. (2017) as the year of global black swan events. Britain
voted to leave the European Union, Donald Trump was elected as the US president, and a general
sentiment towards protectionism, inward-looking economies, and immigration resistance seemed to
be sweeping across several developed economies. Britain conducted public voting regarding breaking
away from the EU on June 23, ending with approval as 52 percent of voters chose to leave the EU. The
referendum outcome led to a significant upsurge of market uncertainty in the European and global
financial markets that materialized by the decline of several stock market indices over a short period
of time. More specifically, in the EU as a whole, the outcome of the Brexit referendum outcome has led
both the UK and the EU-27 to reconsider their economic relationship with the outside world, and in
particular with the Greater China region (GCR). China is the second main trading partner of the EU as a
whole—after the USA—and within the EU-28, the UK is China’s second largest trading partner—after
Germany—with Sino-UK trade in goods reaching $78.54 billion, or 14 percent of trade among all
the 28 EU members in 2017, as reported by the General Administration of Customs of the People’s
Republic of China. Moreover, China is the largest investment source in the UK, with Chinese direct
investment inflows doubling in 2017 compared with the previous year, according to figures released by
the Rhodium Group. The UK has a negative trade balance with China, although it has a surplus in the
area of services (UK Trade, August 2013—Statistical Bulletin). On the financial side, the relationship
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can be considered as underdeveloped, as China exercises strong control over foreign investment and its
international capitals outflows. Moreover, the relationship between China and the UK is grounded in
history, with for example the first Chinese community in Europe establishing itself in Liverpool. Given
the relative importance of the UK economy to the EU economic connection with China, the withdrawal
of the UK from the EU framework is bound to have an impact on a privileged economic partner such
as China, as suggested by old and new trade theories. In the area of finance, how the GCR stock
markets reacted to the Brexit referendum outcome is a relevant research objective. The stock markets
in the GCR have developed independently with idiosyncratic institutional features alongside the
development of cross-market linkages, as observed by the increasing number of Mainland companies
listed on the Hong Kong stock exchange and by the closer economic ties between the two regions
(Ho and Zhang 2012). Therefore, the main hypothesis explored in this study is to understand whether
the UK’s decision to leave the EU has generated significant disruptions in the stock markets of the GCR,
since stock markets are considered to be a barometer mirroring how early signs of global economic
and financial distress can spillover towards the real economy. An extant body of knowledge brings
evidence of how stock markets are able to react and show signs of economic distress at early stages
with potential ramifications for the real economy. The present study is even more welcome given that
the degree of integration among stock markets around the globe has increased significantly over the
past two decades, and that emerging economies are being affected by government policies that seek to
liberalize their markets. Rapid technological progress and financial innovation have contributed to the
development of significant economic integration between advanced and emerging financial markets
(Palamalai et al. 2013), further justifying the need to study whether Brexit uncertainty could spillover
to the GCR. New evidence that explores how market interdependencies are evolving in the case of a
shock such as Brexit is therefore needed.

This study is supported by three market models that seek to find out whether indices such as the
Economic Policy Uncertainty (EPU) and implied volatility (VIX) can help identify market dynamics
in the region and whether market instability generated by the Brexit referendum outcome managed
to shake up the behavior of the main stock markets in the region. More specifically, this paper seeks
to offer evidence on how Brexit political uncertainty in the UK could have potential spillover effects
on China’s main stock markets. The reason for widening the analysis to the GCR stems from the
fact that Mainland China stock markets share significant linkages with the Hong Kong and Taiwan
stock exchange markets and as such, these market dynamics could offer valuable information to
investors and policy makers regarding the expected reactions in the region. The central research
question, whether the UK political instability has spilled-over to Chinese stock markets, is addressed
by offering some insights into the literature that examines economic and political uncertainty and their
implications for stock markets (Section 2). Section three outlines the background on Brexit, to help
better understand what kind of challenges China faces when looking at its new relationship with the
UK and the EU. Section four discusses the research sample and outlines the paper’s methodological
framework. Section five deals with the main findings and their analysis while section six concludes
the study.

2. Economic and Political Uncertainty Effects on Stock Markets

Research connecting political uncertainty with stock market volatility suggests that a significant
loss of wealth can be materialized due to the unstable political systems of a country (Root 1973;
Brewer 1981; Simon 1982; Clark 1997; Clark and Tunaru 2003). Thus, monitoring stock market behavior
can help identify if political events end up generating spillover effects to the real economy, and as
such financial market uncertainty can be used to understand if political events generate wealth
damage in a country. The recent literature looking at economic policy uncertainty and stock markets
include Arouri et al. (2016) with their analysis of the US stock markets over the period 1900–2014;
they find that an increase in economic policy uncertainty (EPU) reduces, in a significant manner,
stock returns with the effect being stronger during extreme volatility periods. Scholars have also



Int. J. Financial Stud. 2018, 6, 51 3 of 19

studied the implications of policy shocks on macroeconomic variables such as growth, inflation,
and employment (Fernández-Villaverde et al. 2014) with some limitations regarding studies that
integrate stock markets (Antonakakis et al. 2013; Brogaard and Detzel 2014; Kang and Ratti 2013, 2015;
Liu and Zhang 2015). The understanding of the implications derived from policy uncertainty on the
real economy is significant as economic agents take decisions based on the political climate and as such,
employment, investment, consumption, and saving decisions are all affected (Gulen and Ion 2013).
In terms of financial markets, economic and political uncertainty can foster an increase of financial
risk that can lead to a negative impact on variables such as inflation rates, interest rates, market risk
premia, stock market behavior, and international oil market performance (Pastor and Veronesi 2012,
2013; Chang et al. 2015). Given the limited literature studying the impact of economic and political
uncertainty on the performance of stock markets in the background of Brexit, this study seeks to
contribute to the field by examining if Brexit has generated significant distortions in the stock markets
of the Greater China Region. As such, there is a need for a better understanding of the connections that
exist between China and the UK and in which way their financial systems might be interconnected in
the context of increasing interdependencies among the world’s financial markets due to the processes
of globalization that have taken place over the past three decades.

3. Background on Brexit and Implications for China

The UK is the third largest economy in the EU, and its departure from the European Union is
associated with political and economic concerns. Although Brexit brings challenges, it also brings
new opportunities, as by leaving the EU, the UK will need to engage in the development of new
economic linkages with the rest of the world that replace the economic gains enjoyed by being a
member of the EU. The UK has enjoyed a privileged position as a member state by maintaining full
involvement in the decision-making process during its 43 years of EU membership, while benefitting
from significant opt-out and opt-in clauses, making it perhaps quite difficult to understand its decision
of giving up the benefits and advantages associated with such an advantageous position (Leinen 2016;
Wang 2017). The Brexit outcome and its derived consequences may be closely linked to the inability
of political leaders to make difficult and needed decisions and to develop policies that look after
citizens’ interests and demands. Luo (2017) argues that the outcome from the UK referendum reveals
clear divisions between socio-economic classes that cohabit in the EU. Recent voting patterns offer
disturbing evidence of economic inequality that has been aggravated by the Euro crisis. Income
inequality has been rising markedly and this has been identified as a serious symptom of wrong or bad
governance. Moreover, unemployment rates remain seriously high among many European countries
and the stagnation of the middle-income class contributes to increasing discontent among voters.
A general look at the British referendum and at the history of the EU project shows that European
integration has failed to account for social integration and for citizens’ protection, since the model is
mainly supported by two core pillars: (i) the creation of a single market; and (ii) a joint currency. The
pillars that cover monetary aspects have tended to marginalize the social dimension of the project and
have created serious fractures among and within EU member states. The mood in Europe is nurtured
by income inequality, by remote and non-accountable unelected bureaucrats, by big corporations that
are perceived to subordinate the political class, all ending up with the undermining of basic precepts
of the democratic system as a whole. The global financial crisis created a sentiment of deep discontent,
with political leaders deciding to bail out big banks and financial institutions at the expense of the
taxpayer. Those same banks that were at the very center of the global financial crisis caused a sentiment
of deep frustration and grievance among the lower income groups in particular.

3.1. China’s Aspirations in Terms of a Market Economy

An initial drawback to China’s ambitions to gain market economy status (MES) has been
jeopardized by Brexit, as Beijing considered the UK as one of its strongest advocates in that
matter (European Parliament 2016). Full market access to the EU is of vital importance to China
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to enable sustained growth as it would help China deal with its excessive industrial capacity
(People’s Daily 2016). But at the same time, British interests are also impacted, as Chinese investors’
plans to reach 500 million European consumers through the UK may be lost (Yu 2016a, 2016b). Chinese
investors need to develop skills that help them understand and manage both the political risks and
the uncertainty related to dramatic shifts in mature democratic economies, as they prepare to engage
with mature and developed free market economies, if they wish to become leading players in global
economic activities. This task is uneasy as links with Beijing are perceived with suspicion and with
some level of hostility, with Chinese State-Owned Enterprises (SOEs) being quite often affected by a
lack of transparent corporate governance frameworks and by some difficulties in explaining clearly
their investment purposes. Furthermore, due to their strong ties with the government, doubts arise
regarding the purpose of overseas investment plans that could be understood as being politically
directed rather than being assessed on their commercial worth. In May 2016, the European Parliament
rejected granting MES status to China (Hufbauer and Cimino-Isaacs 2016), as the EU voiced concerns
regarding China taking advantage of economic competition within Europe. The fact that China has
failed to secure market economy status is not surprising in a context where the world’s most developed
economies are struggling with a growing sentiment of protectionism. Since the mid-1990s, China’s
economy has shown a sustained high level of growth with a low inflation rate that is striking when
compared to neighboring countries frequently impacted by financial and economic instability and
by the doldrums of the world economy (Pan 2015). China has been able to maintain rapid export
growth, while enduring unfair trade environment pressures such as the non-recognition of market
economy status by both the EU and the USA (Mahbubani 2017). Therefore, in the current context
where protectionism is on the rise, China’s aspirations to become a market economy might linger over
the next few years.

3.2. Is Brexit a Real Concern for China?

China is the world’s most populous country (Henderson and Pils 2016), with historical connections
to the UK locatable in the dark era of colonialism. The political wave that led to the success of the
Brexit referendum is remarkably based on an antiforeigner sentiment that might have significant
repercussions regarding the UK’s future relationships with China, since potential restrictions could be
imposed on foreign ownership and on real property in the UK that would have an impact on Chinese
politico-economic elites with interests and investments in the country (Le Corre and Pollack 2017).
The impact of Brexit on London as a financial center can lead to a reduction of London’s international
representation that could materialize in the reduction of the sales of services with repercussions on
its trading relationship with China. Chinese citizens travel significantly to the UK on a yearly basis:
these include tourists, students, business professionals, government representatives, and asylum
seekers. Although the UK government has introduced changes regarding immigration with the aim of
introducing restrictions to people that wish to enter the UK border. In the case of China, the UK has
implemented policies that are making the UK entry more accessible for Chinese citizens (excluding
Hong Kong Chinese citizens, who are subject to different rules). Previously, the process was quite
bureaucratic, and as such, new arrangements have contributed to making visitor Visas more easily
available, confirming the UK government’s effort to make the UK a more attractive destination for
citizens of the People’s Republic of China. Currently, the UK’s trade relationship with China is still
conditioned by the UK’s membership to the EU, which has been based on its “constructive engagement”
approach vis-à-vis China. Initial reactions in China, in relation to the Brexit outcome, showed that the
UK leaving its partnership with the EU would be perceived as a diminishing role played by the UK in
world affairs. For the UK, its divorce from the EU means that its relationship with China is reduced to a
state-to-state relationship, while for China a channel that could help influence EU decisions is lost. For
the EU, the UK’s withdrawal means losing a relevant player in the context of human rights and rule of
law initiatives. There is little expectation that Brexit might create major problems for China, while the
UK case is more delicate, as it might commit to a country that raises global concerns regarding its legal
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and political system and as a result the UK could become potentially isolated from global economic
and financial affairs. According to Yu (2017) Brexit brings major challenges and political uncertainty,
but it also brings interesting opportunities to the Chinese economy and in particular in relation to how
it reconsiders its future relationship with the EU. This relationship is characterized by very complex
foreign policies that will need to be re-examined. At the moment, China’s position aligns with the
views expressed by Japan and the US that share the opinion that the UK should remain part of the EU.

4. Data and Methodological Approach

4.1. Data Description

The research sample is based on stock market indices with a daily frequency and these were
downloaded from Datastream, allowing us to study the performance of the GCR stock markets in the
context of Brexit. To enable the study, the FTSE 100 index is used as a proxy for market behavior in
the UK that will capture market dynamics in the country of origin suffering from political uncertainty.
In the case of the GCR, the selected indices are: for Taiwan, the TSE Composite index, for Hong
Kong, the Hang-Seng index, and for Mainland China, the Shanghai Security Exchange SSE composite
and the Shenzhen Se Composite indices to measure stock market performance in the “Greater China
Region”. The sample covers the period June 2015 to December 2017, allowing the study of stock
markets before and after the outcome of the Brexit referendum. To control for political instability, the
EPU index for the UK (Baker et al. 2016) and the VIX Index are also included as part of the study.
The UK EPU index is computed on the basis of daily news from newspaper archives that contain
thousands of newspapers and other news sources from across the globe. Studies using EPU indices
(Baker et al. 2012, 2014, 2016) suggest that the indices are a good proxy for real-word economy policy
uncertainty (Wang et al. 2014). The OLS and the robust OLS regression estimation processes were
considered to support the market models’ estimations. The robust OLS estimation was added as part
of the methodological framework, as it is well-known that OLS estimates are extremely sensitive to
outliers that can have large effects on OLS estimates. Robust methods are less likely to be weakened
by outliers, heteroscedasticity and non-normality issues, as robust methods help to minimize the
violation of the OLS classical assumptions. Furthermore, robust regression allows for an improvement
of the representativeness of the studied research sample, and this contributes to cross-checking the
research findings for consistency. The OLS estimation is corrected by the Newey–West covariance
coefficient. In the case of the OLS robust regression the M-estimation with the Huber type covariance
estimation was used to ensure that the model outcomes do not suffer from serial correlation. This
study seeks to contribute to the body of knowledge by offering an analysis that integrates economic
policy uncertainty as a variable that helps to adjust proposed econometric models with the aim of
creating a stronger filter for the political event under consideration. Additionally, the inclusion of
the VIX index will help to measure market uncertainty and to cross check the different outcomes in a
global context.

4.2. Uncertainty Measures (VIX and EPU)

The VIX is considered as an indicator of expected market volatility. The index is derived from
option premia in the S&P 500, and it is used as an indicator of what markets expect will happen. The
VIX is computed on the basis of prices for near-term S&P 500 options that measure market expectations
of volatility over a rolling 30-day period. The VIX is established by millions of traders, engaging in
millions of transactions. As such, when the VIX increases it means that there are more buyers than
sellers in the marketplace, with the opposite happening in the case of a downward movement in
the VIX. The weighted average of all the option prices in the S&P 500 makes up what is known as
the Volatility index. The VIX is an index of 30-day option implied volatility and it is considered by
Baker et al. (2016) as the most obvious comparator to their EPU index. The authors show how the
VIX has a correlation of 0.58 with the EPU index, and as such, while they move together there is also
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scope for variation, as the VIX showed strong reactions to events such as the Asian Financial Crisis, the
WorldCom Fraud, and the Lehman Brothers collapse—all events that had a strong financial and stock
market connection. On the other hand, the EPU index is found to react strongly to events associated
with wars, with the election of a new president and with political battles that also generate stock
market volatility. The EPU index captures and quantifies newspaper coverage of economic policy
uncertainty between forecasters (Reboredo and Uddin 2016). Baker et al. (2016) developed an index
to deal with economic policy uncertainty (EPU) that is based on newspaper coverage frequency and
that proxies for movements in policy-related economic uncertainty. They find that stock markets react
to shocks and that at the macroeconomic level, policy uncertainty leads to a decline in investment,
output, and employment in the context of the US and twelve major economies. As such, the EPU
index appears to be a better option in the context outlined in this paper, but as a way of cross checking
the results, and measuring the level of openness and maturity of the GCR stock markets, the VIX is
introduced as it can add interesting insights into the discussions. Furthermore, as the research study
is looking into uncertainty generated in the financial system, and in particular in the Chinese stock
markets, it is considered appropriate to include the VIX as a proxy for global market uncertainty.
Therefore, when economic uncertainty is rising, it is expected that the VIX index will follow suit.
However, this kind of trend has not been observed recently in market behaviors, and divergences
between the two indices are found. Financial markets are complicated systems, where stability is
affected by the occurrence of events such as crises, shocks and “black swans” that lead to instability
that can spillover to the real economy. As such, the inclusion of the EPU index in the context of this
study is well supported by existing evidence that indicates that economic policy uncertainty impacts
in a significant manner several variables that affect the real economy. Therefore, governments need to
be aware of it, as it helps to identify patterns of concern among stock markets, as they can generate
serious distortions that can spillover to the real economy. Baker et al. (2014, 2016) developed a specific
index that considers the case of the UK, and this index supports this study as it helps to analyze if the
decision of the UK to leave the EU is having any initial impact on stock market behaviors in the Greater
China Region (GCR). It is important to consider that as countries are impacted upon by international
and domestic developments, uncertainty is derived from such events and countries can be subject
to different levels of market volatility. Consequently, it is important to consider that the VIX reacts
strongly to events that are associated with strong financial and stock market connections, while the
EPU index evaluates responses to political issues such as wars, presidential elections, political battles
based on fiscal policies, and events that are related to major policy concerns that can spillover to stock
markets (Baker et al. 2016). The researchers expect the two indicators to be reflected in the behavior
of the GCR stock markets that are characterized by limited financial connections between China and
the UK.

The line of research followed in this paper is in line with the insights of Pastor and Veronesi (2012,
2013), who model the links among fluctuations between policy uncertainty and stock market volatility.
The difference in this study is that it seeks to understand the reactions on market returns derived from
policy uncertainty over a relative short time period. To sum up, the variables considered as part of this
research study include: (i) the EPU index for the UK developed by Baker et al. (2012, 2014, 2016) that
has been used in a variety of research papers mainly focused on the economic context because the EPU
index is considered a good indicator of economic risk; (ii) The VIX is also included to measure market
risk in a global context; (iii) The main stock indices for the GCR are considered to help measure market
instability after the British referendum on continued EU membership; (iv) The FTSE 100 is the proxy
for systematic risk; and (v) the UK 3-month Treasury Bill is the risk-free rate.

4.3. Empirical Models

Three market models were considered to help understand market dynamics over the chosen
sample period. The models were chosen after careful consideration of the existing literature modelling
political uncertainty and implications for stock market behaviors. Lean and Nguyen (2014); Goodell
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and Vähämaa (2013) and Bin et al. (2004) all offered valuable insights regarding the need for estimating
different models that help cross check research outcomes in the context of a limited number of
observations that do not allow for the implementation of more sophisticated econometric modelling.
Furthermore, in the case of Lean and Nguyen (2014), the authors used an augmented model that
included market performance and economic policy uncertainty, where a dynamic term was introduced
to capture the impact of EPU, an approach that was used as a guide on this paper. As a result,
the econometric modelling followed in this study and outlined below is supported by three research
models that would help cross-checking if the research outcomes are consistent over the period of study.

Model 1

The first market model is defined after markets start to show signs of recovery to avoid noise
generated from the lingering effects of the GFC (Global Financial Crisis). The excess return market
model with the dummy variable (D1t) accounting for Brexit is considered.(

Rit − R f

)
= β10 + β11

(
Rit − R f

)
t−1

+ β12

(
Rmt − R f

)
t−1

+ β13D1t + ε1t (1)

where Rit (are GCR returns), Rmt(FTSE 100 returns), R f (UK 3month T − bill). Rit represents the
returns for the index under consideration (for China: it is the Shanghai Se Composite and Shenzhen
Se Composite Indices; for Hong Kong: Hang Seng Index, for Taiwan: Taiwan Se). With the aim of
capturing the impact of policy and market uncertainty the model is augmented to consider the impact
of the EPUi (model 2), and the VIX index (model 3). A dummy variable is introduced in the models to
consider the outcome of the British referendum. The dummy variable takes a value of one from the 24
of June 2016 onwards, when British voters chose to leave the EU and zero otherwise. To account for
the impact of the EPU index in the case of the UK, model 2 is considered, and the model is augmented
by introducing the EPUi as an independent term. The behavior of the stock market in the GCR and the
market index represented by the FTSE 100 are captured by the variables adjusted to the Brexit period
that allow monitoring whether economic and political uncertainty generated by Brexit impacts upon
stock market returns in the China region over the period under study. Model 3 is outlined to consider
if the GCR is more sensitive to global market uncertainty that would be captured by the VIX index,
and consequently, the model is augmented to capture market dynamics and the volatility index is used
to account for instability after the Brexit outcome.

Model 2—Economic Policy Uncertainty Index (UK EPUi)

To account for the impact of UK economic policy uncertainty on the performance of the stock
markets in the GCR, model one is augmented by adding the EPUi variable that would help identify
if economic uncertainty in the UK does have a significant impact on the selected stock markets.
Additionally, the dummy variable allows us to identify whether there are variations with regard to
market risk sensitivity (captured by β21 and β212) over the Brexit period and to find out if economic
policy uncertainty with origins in the UK has an impact on the performance of stock markets in the
GCR (β23 and β213 caputure such an impact ).(

Rit − R f

)
= β20 +β21

(
Rit − R f

)
t−1

+ β22

(
Rmt − R f

)
t−1

+ β23∆ln(EPUi)

+D1t

[
(β210 + β211

(
Rit − R f

)
t−1

+ β212

(
Rmt − R f

)
t−1

+β213∆ln(EPUi)] + ε2t

(2)

Model 3—Implied Volatility Index (VIX)

Market model three follows the same logic as market model two, but in this case the Implied
Volatility Index is considered to follow the arguments outlined by Baker et al. (2016) that consider VIX
an adequate proxy to measure for economic and financial uncertainty, and to help capture changes
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in global market uncertainty and the implications for market performance in the GCR. In this case,
market risk sensitivity is captured by β31 and β312. The impact of EPUi is captured by β33 and β313 .(

Rit − R f

)
= β30 +β31

(
Rit − R f

)
t−1

+ β32

(
Rmt − R f

)
t−1

+ β33∆ln(VIX)

+D1t

[
(β310 + β311

(
Rit − R f

)
t−1

+ β312

(
Rmt − R f

)
+ β313∆ln(VIX)

]
+ε3t

(3)

To support the research framework and to align the study with common approaches followed by
some researchers in the field, such as for example the study developed by Lean and Nguyen (2014),
the integration of conditional volatility of financial returns was considered using Generalized
Autoregressive Conditional Heteroscedasticity (GARCH)-type models that would help to look after
important features of portfolio returns, such as for example, volatility clustering, asymmetric volatility,
and leverage effects. Three GARCH models were considered and implemented: GARCH, T-GARCH.
and the EGARCH, models with the aim of looking after volatility dynamics and market behavior
post-Brexit that could also examine if the EPU and VIX index picked up rising levels of market
uncertainty due to Brexit and whether the lack of progress and clarity regarding the negotiations
between the UK and the EU led to sustained market confusion. The specific models implemented
were the GARCH (1, 1), the T-GARCH (1, 1) and the EGARCH (1, 1). Unfortunately, the implemented
models were not suitable, as they were not stable in variance and were characterized by explosive
behavior and a lack of stability combined with a significant outcome of coefficients that were not
significant. The outcomes do not make it possible to support this study with a GARCH approach in
the context of the outlined augmented models and considered variables limiting the scope of a more
sophisticated econometric modelling. There is also a need to consider that the number of observations
was quite limited, making it a plausible cause of the GARCH models are not able to perform.

5. Findings and Analysis

The analysis started with the required testing and data adjustments that help identify the basic
properties of the series and that ensure that the chosen econometric framework would lead towards
sound and robust results. The first stages look to transform the data into natural logarithms—a common
practice in the field—that ensure stability properties (stationarity), and to adjust the returns to
the risk-free rate (the UK 3-month T-Bill). Afterwards, a vector autoregression (VAR) model was
implemented to identify the appropriate number of lags that were needed to ensure that the model
was properly specified and to avoid creating unnecessary problems regarding model specification due
to the selection of an inappropriate number of lags. The Schwarz and Hannan–Quinn Information
Criteria were used to identify the appropriate number of lags as they are considered the best criteria
when the research sample has more than 120 observations. Since both criteria offered consistent
estimations, they were deemed as optimal options for the estimation of the lag length with an outcome
of 1 lag to be used. The Bai Perron test was conducted to help identify the time period that would
better align with the outcome of the British referendum and with the objective of minimizing as much
as possible the interference of other shocks that will impact upon the clarity of outcomes. The results
of the Bai Perron test1 showed that the series was affected by structural breaks since the hit of the
Global Financial Crisis, with the latest break detected around the 10th of March 2015. These outcomes
are supported by the graphical analysis conducted on the data since January 2005 until December 2017
that shows significant market fluctuations with at least three to five different breaks affecting the series.
Consequently, after analyzing the charts and the outcomes of the multiple structural breakpoint test,

1 The results for the augmented Dickey–Fuller (ADF) test, vector autoregression (VAR) model for lag selection and Bai–Perron
for structural breaks are not reported for the sake of brevity but are available upon request.
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it was deemed appropriate to examine the impact of Brexit on the series since June 2015 until the end
of 2017, leaving the research sample down to 675 observations that were used to examine if Brexit
generated an impact on the main stock markets in the Greater China Region (see research sample
details in Table 1 below).

Table 1. Research Sample June 2015 to December 2017.

GCR Indices UK Index British
Referendum Risk Free Rate Uncertainty Indices

Shanghai Se Composite
(Mainland China)

FTSE 100 24th June 2016 to
December 2017 *

UK T-Bill (3 month)

CBOE SPX Volatility
(VIX)

Shenzhen Se Composite
(Mainland China) UK Economic Policy

Uncertainty (EPUi)Hang Seng (Hong Kong)

TSE SE Composite (Taiwan)

* The time period under analysis was carefully selected to ensure that the Global Financial Crisis was not included
as part of the econometric testing to avoid distortions in outcomes and to focus the attention as much as possible on
markets behavior after the Brexit outcome.

5.1. Preliminary Data Analysis

The examination of the created charts covering the period of January 2005 to December 2017
(Figure A1 in the Appendix A) offer a pairwise breakdown between the FTSE 100 and the individual
indices under study, showing that Taiwan and the Hang Seng patterns are closely aligned with the
behavior of the FTSE 100, while the Shanghai and Shenzhen indices show some level of independent
behavior when compared with the FTSE 100. The initial outcomes are confirmed by the charts
comparing how the markets evolved after the Brexit results (Figure A2 in the Appendix A), indicating
that the TSE Se index and the Hang Seng index appear to be linked to the patterns shown by the
FTSE 100, while the Shanghai Se Composite and the Shenzhen Se Composite indices show a more
independent behavior. The correlation matrix (see Table 2 below) for the post Brexit period also
indicates that the connection between the FTSE 100 and TSE Se and the Hang Seng is positive with
correlations that range from 0.46 to 0.40, while in the case of Shanghai and Shenzhen, correlations
remain positive, but with coefficients that are quite low, ranging from 0.16 to 0.15, in line with the
patterns identified in the chart analysis suggesting again more independent behavior in these markets.
Another interesting result is how the markets are negatively connected with the proxies for market
uncertainty, with the VIX and FTSE 100 showing a correlation of −0.49, while the rest of the indices
exhibited correlations that were quite close to zero in the case of the EPU, and between −0.24 and −0.16
in relation to the VIX. These results signal an inverse relationship with some markets and a lack of
connection with other markets. The outcomes are quite interesting, as according to Baker et al. (2016)
market correlations with the EPU index appear to be positive and higher, and correlations between the
EPU and the VIX index are expected to be positive and quite high showing that both indices could be
used as good proxies to measure political uncertainty.

Table 2. Correlation Matrix.

Correlations EPU VIX FTSE 100 Hang Seng Shanghai Shenzhen Taiwan

EPU 1.00 0.10 −0.07 −0.06 −0.02 −0.03 −0.04
VIX 0.10 1.00 −0.49 −0.24 −0.17 −0.16 −0.23

FTSE 100 1.00 0.46 0.16 0.15 0.40
Hang Seng 1.00 0.49 0.43 0.61
Shanghai 1.00 0.90 0.28
Shenzhen 1.00 0.26

Taiwan 1.00
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The outcomes from the main descriptive statistics (see Table 3 below) show that over the period
the FTSE 100, the Hang Seng and the Taiwan Se average returns were positive and quite similar,
while in the case of the Shanghai and Shenzhen Se Composite indices, the average returns were
negative over the period. Each series under consideration exhibit negative skewness and excess of
kurtosis, indicating that the probability distributions are skewed to the left and have a leptokurtic
shape that indicates that the series are showing fatter tails than those that are normally associated
with normal distributions. The Jarque–Bera test confirms the non-normality of the series, which is
considered a common outcome when analyzing the basic properties of financial data. In terms of
standard deviations, the five indices showed similar results with a slightly high outcome for the
Shanghai and Shenzhen SE Composite indices. The charts looking at historical volatility (Figure A3
in the Appendix A) showed that the Brexit outcome did not bring major disruptions to the region,
as volatility charts showed that the year 2015 and the first two quarters of the year 2016 were more
volatile, with relatively stable behavior post-Brexit; a behavior that remained until the end of the year
2017. As such, the preliminary analysis shows a lack of significant evidence indicating that the main
stock markets in the GCR were significantly disrupted by the British referendum outcome. The initial
findings point to the limited relationship existing between the regions regarding their financial systems
and also to the strong controls imposed by the Chinese authorities in their stock markets that impact
upon their exposure to global events by keeping the country’s stock markets relatively isolated.

Table 3. Descriptive Statistics.

Daily Returns FTSE 100 Hang Seng Shanghai Shenzhen Taiwan

Mean 0.000143 0.000144 −0.00046 −0.00055 0.000132
Std. Dev. 0.01 0.01 0.02 0.02 0.01
Skewness −0.15 −0.48 −1.49 −1.15 −0.52
Kurtosis 5.86 6.36 11.22 7.31 7.14

Jarque–Bera 231.86 341.61 2142.47 670.65 510.21
Observations 673 673 673 673 673

5.2. Market Models Analysis

The estimated beta coefficients look at the sensitivity of the GCR market returns to the market-wide
source of risk (systematic risk measured by the FTSE 100), and their variation during the period of
study. The analysis of market returns and how they were affected once the model is augmented to take
into consideration market ambiguities due to political uncertainty that is captured by the EPU index
and market distress captured by the VIX index, are also considered as part of the study. The outcomes
from model one (see Table 4 below) show that the Asian markets are exhibiting a conservative behavior
when compared with the FTSE 100 with positive beta coefficients: below one and quite low (ranging
from 0.41 to 0.23). This shows that the markets are generating positive returns, with the post-Brexit
period having a positive impact on market behavior in the case of the Hang Seng index, whereas no
significant impact was found for Shanghai, Shenzhen and for Taiwan.

The augmented market model two (see Table 5 below), adjusted to consider the impact of political
uncertainty on market returns, showed that the unfolding situation in the UK is associated with a
slight general increase in materialized returns over the period under study when compared to those
exhibited by model one, except for Taiwan where returns decreased slightly. The post-Brexit period
was characterized by a negative impact on returns for the Hang Seng, Shanghai, and Shenzhen, with
insignificant impact measured for Taiwan, which reported an insignificant coefficient. The EPU index
does not seem to generate a negative impact on returns over the period, with significant positive
coefficients in the case of Hang Seng market returns, and insignificant coefficients registered in the
case of Shanghai, Shenzhen, and Taiwan. The results for the whole period align with the results
reported by the first market model, indicating that the post-Brexit period is not associated with a
negative impact on market returns. This suggests that economic uncertainty generated in the UK has
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not had a significant impact on market returns in the GCR, an outcome that could be explained by slow
progress regarding the UK negotiations with the EU regarding specific implications of the UK leaving
the European Union. In the case of the Hang Seng and Shenzhen indices, there was a positive effect
on returns, while the Shanghai and Taiwan performance not being affected by instability in the UK
with coefficients was found to be insignificant. Post-Brexit market returns are found to be significant
and negative except for Taiwan, which had an insignificant outcome. The results indicated that the
EPU index does not seem to be creating market uncertainty in the region and that the negative return
performance during the post-Brexit period might be explained by more global and regional political
events with limited impact from UK political uncertainty.

Table 4. Market Model 01.

Index fi10 fi11 fi12 fi13

Hang Seng −0.00114 ***
(0.0641)

−0.17217 *
(0.000)

0.414099 *
(0.000)

0.002088 *
(0.0098)

Shanghai −0.00174 ***
(0.0627)

0.035676
(0.3522)

0.270693 *
(0.000)

0.001971
(0.1064)

Shenzhen −0.00137
(0.2269)

0.073093 ***
(0.0580)

0.238844 *
(0.000)

0.001261
(0.3961)

Taiwan −0.00042
(0.4769)

−0.07306 ***
(0.0741)

0.232554 *
(0.000)

0.000914
(0.1367)

Levels of significance: * 1 percent and *** 10 percent. The estimated coefficients capture the following information:
β10 (the intercept); β11 (excess returns for the GCR market under study); β11 (excess market return); D1t (dummy
variable—post Brexit period). The Breusch–Godfrey LM test for serial fail to reject the null for no serial correlation,
while the null for heteroskedastic residuals is rejected. The results for serial correlation and heteroskedasticity
tests are reported in Table A1 in the Appendix A. The model estimation is then corrected by the Newey–West
covariance coefficient variance and robust regression was also considered to check the model performance. Overall,
the outcomes of the robust regression are consistent with the OLS estimators and for the sake of brevity they are not
reported here. Market Model 01 :

(
Rit − R f

)
= β10 + β11

(
Rit − R f

)
t−1 + β12

(
Rmt − R f

)
t−1 + β13D1t + ε1t.

Table 5. Market Model 02.

Index fi20 fi21 fi22 fi23 fi210 fi211 fi212 fi213

Hang
Seng

−0.00111 ***
(0.0724)

−0.2104 *
(0.000)

0.480941 *
(0.000)

−0.00327 **
(0.0102)

0.002076 **
(0.0101)

0.08463
(0.3286)

−0.20593 **
(0.0420)

0.003061 **
(0.0456)

Shanghai −0.00162 ***
(0.0833)

0.034777
(0.3854)

0.374193 *
(0.000)

−0.00258
(0.1794)

0.00199
(0.1026)

−0.06959
(0.6092)

−0.35048 **
(0.0133)

0.003079
(0.1837)

Shenzhen −0.00124
(0.2744)

0.078269 ***
(0.0586)

0.364629 *
(0.000)

−0.00456 ***
(0.0515)

0.001276
(0.3893)

−0.08247
(0.4620)

−0.44308 **
(0.0100)

0.005348 ***
(0.0581)

Taiwan −0.00042
(0.3704)

−0.06704
(0.2035)

0.226722 *
(0.000)

−0.00135
(0.1682)

0.000928
(0.1331)

−0.02231
(0.7914)

0.009932
(0.8959)

0.001094
(0.3522)

Levels of significance: * 1 percent, ** 5 percent and *** 10 percent. The model coefficients capture the
following information: β20 (intercept); β21 (excess returns for the GCR market under study); β22 (excess market
returns); β23 (impact of Economic Policy Uncertainty); D1t (dummy variable—post Brexit period); β210 (constant
during the post-Brexit period); β211 (excess returns for the GCR market under study post-Brexit); β212 (excess
market returns post-Brexit); β213 (impact of economic Policy Uncertainty post-Brexit). The Breusch–Godfrey
LM test for serial correlation failed to reject the null for no serial correlation. The White test rejects the
null for homoscedastic residuals. The results for the Breusch–Godfrey LM and White test are reported
in Table A1 in the Appendix A. The model estimation is then corrected by the Newey–West covariance
coefficient variance and robust regression was also considered to check the model performance. Overall, the
outcomes of the robust regression are consistent with the OLS estimators and, for the sake of brevity, are not
reported here. Market Model 02:

(
Rit − R f

)
= β20 + β21

(
Rit − R f

)
t−1 + β22

(
Rmt − R f

)
t−1 + β23∆ ln(EPUi) +

D1t

[
(β210 + β211

(
Rit − R f

)
t−1 + β212

(
Rmt − R f

)
t−1 + β213∆ln(EPUi)

]
+ ε2t.

The augmented market model three (see Table 6 below), that incorporates the VIX as an alternative
measure for instability (financial markets uncertainty) confirms the results obtained from previous
models that show that the selected Asian markets are exhibiting a conservative behavior with beta
coefficients positive and lower than one, and with slight increases in returns when compared with the
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results reported by models one and two that highlight a better market performance over the period
under consideration. The VIX highlights significant uncertainty over the period with all coefficients
being significant and negative. This shows that the VIX is able to capture a more global impact on
the Asian markets than the potential isolated effects that are documented in the case of the UK EPU
index, which indicated that market instability seems to be perceived in a stronger manner in the UK’s
former colony than in the region with returns turning negative over the Brexit period. These returns
cannot only be explained by the political situation in the UK as they appear to be more related to
global and regional uncertainties affecting the markets over the period of study. The results show
that the VIX appears to be a better proxy to capture market instability in the region, highlighting the
limited connections in the financial context that exist between the UK and the GCR, with the exception
of Hong Kong, which seems to be more sensitive to issues impacting the UK and in particular to its
current political situation. Again, this result is not surprising given the historical ties existing between
the UK and Hong Kong and considering that the Hong Kong stock market is considered mature and
developed, while China and Taiwan’s stock markets are considered emerging markets (Cheng and
Glascock 2005).

Table 6. Market Model 03.

Index fi30 fi31 fi32 fi33 fi310 fi311 fi312 fi313

Hang
Seng

−0.00103 ***
(0.0761)

−0.22635 *
(0.000)

0.506766 *
(0.000)

−0.05858 *
(0.000)

0.001976 *
(0.009)

0.103292
(0.2088)

−0.2245 **
(0.0196)

0.048714 *
(0.000)

Shanghai −0.00157 ***
(0.0842)

0.02921
(0.4537)

0.39167 *
(0.000)

−0.06464 *
(0.000)

0.00193
(0.1031)

−0.06314
(0.6342)

−0.36605 *
(0.008)

0.063813 *
(0.000)

Shenzhen −0.00116
(0.2958)

0.076432 ***
(0.0590)

0.387264 *
(0.000)

−0.07237 *
(0.000)

0.001185
(0.4127)

−0.0818
(0.4568)

−0.46328 *
(0.0060)

0.071946 *
(0.000)

Taiwan −0.00032
(0.4716)

−0.10876 **
(0.0290)

0.252908 *
(0.000)

−0.04694 *
(0.000)

0.000823
(0.1559)

0.020725
(0.7943)

−0.01671
(0.8155)

0.046358 *
(0.000)

Levels of significance: * 1 percent, ** 5 percent and *** 10 percent. The model coefficients capture the following
information: β30 (intercept); β31 (excess returns for the GCR market under study); β32 (excess market returns); β33
(impact of Economic Policy Uncertainty); D1t (dummy variable—post Brexit period); β310 (constant during the
post-Brexit period); β311 (excess returns for the GCR market under study post-Brexit); β312 (excess market returns
post-Brexit); β313 (impact of economic Policy Uncertainty post-Brexit). The Breusch–Godfrey LM test for serial
correlation rejects the null for no serial correlation. The White test rejects the null for homoscedastic residuals. The
results for the Breusch–Godfrey and White test are reported in Table A1 in the Appendix A. The model estimation is
then corrected by the Newey–West covariance coefficient variance and robust regression was also considered to
check the model performance. Overall, the outcomes of the robust regression are consistent with the OLS estimators
and are not reported. Market Model 03:

(
Rit − R f

)
= β30 + β31

(
Rit − R f

)
t−1 + β32

(
Rmt − R f

)
t−1 + β33∆ ln(VIX) +

D1t

[
(β310 + β311

(
Rit − R f

)
t−1 + β312

(
Rmt − R f

)
+ β313∆ln(VIX)

]
+ ε3t.

Over the period, returns turn out to be negative, signifying that the market might be reacting
to more global issues, such as political uncertainty originating in the USA (a major trading partner
of China), with a lack of clarity regarding the country’s international position since the arrival of
Donald Trump to office. Political uncertainty in the region could be a result of political instability in
neighboring countries, such as the political ambitions of the North Korean leader and the implications
of the One Belt One Road (OBOR) initiative, which is not that welcome by countries such as Vietnam
and Japan. The research outcomes seem to align partially with theoretical positions that indicate that
policy uncertainty will lead to depressing market returns, with the findings showing evidence of
market returns and policy uncertainty being negative, and with decreases in stock market returns as a
response to unexpected policy uncertainty (Li and Peng 2017; Antonakakis et al. 2013; Brogaard and
Detzel 2014; Kang and Ratti 2015; and Liu and Zhang 2015). The economic and financial justification
of the outlined models’ rests on the need of understanding if stock markets in the GCR can be used by
investors when diversifying their portfolios during times of increased market uncertainty. As such,
the region exhibits attractive features with regard to investment in the context of instability in the
global economic environment, with China bound to play a major role, as major developed economies
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shift towards anti-globalization policies. The overall findings show that the GCR exhibits attractive
features regarding its exposure to international shocks, as stock markets do not seem to have a strong
reaction to them. On the other hand, the role of stock markets as a leading economic indicator is very
limited in the region. Furthermore, domestic and regional instability must be considered carefully,
as Chinese stock market performance has been significantly affected over the past few years.

5.3. Has the UK Political Instability Spilled-Over to Chinese Stock Markets?

Research studies that examine stock market reactions to political events and to market instability
derived from such events are examples of a developing area of study. The paucity of research in
the area is surprising in that a political environment that is viewed as stable and predictable is the
basis of a county’s ability to create a suitable environment that attracts investment (Benáček et al. 2014;
Bin et al. 2004; Manzoor 2013). The Chinese stock market has suffered significant plunges since the
outburst of the Global Financial Crisis and it has been kept afloat by massive state intervention.
Corporate debt has increased, leaving China in a delicate economic situation. The findings by
Chen et al. (2017) suggest that the outcome of the British referendum was received with significant
levels of instability and market distress at the global level, with investors shifting from equity towards
bond markets, except for the case of China. These research findings can be explained by the fact that
China’s financial system remains relatively closed and its lack of connection with international markets
acted as a shield to global instability. As such, Brexit does not seem to have created major distortions
in the Chinese financial markets, with the trade sector and currency markets being the ones that have
been broadly exposed to global shocks. Again, these findings are not surprising as the openness of the
stock market in Mainland China is still very limited, whereas Hong Kong’s market is more integrated
into the more developed markets. The stock markets in the GCR do not seem on the whole to share
trends exhibited by developed economies in the long run, as stock markets in the region appear to
be partially segmented, suggesting that the integration of Chinese stock markets with more mature
markets can be characterized as weak and episodic (Guidi et al. 2016). Financial markets are very
complex systems that are not secluded, and where globalization has contributed to remove isolation
patterns market fluctuations can spread and spillover to other markets very quickly. The outcomes
for the Hong Kong stock market are signaling that the market is affected by the disruptions to the
UK’s political context, which is also a market that is significantly exposed to global market uncertainty.
As Hong Kong is considered a developed and mature economy, Chinese policy makers can derive
interesting insight from this market reaction to global and regional effects when devising policies that
seek to keep its financial system from opening, while monitoring and minimizing the kind of risks
associated with the global and regional integration process. The Chinese authorities have implemented
policies that seek to stimulate equity investment by foreign investors that are aimed at achieving a
substantial degree of economic integration with many advanced countries while keeping tight controls
over their own financial markets. As such, the GCR has managed to develop independently and with
different idiosyncratic features; cross-market linkages and closer ties developed in this selected Asian
Region present interesting insights for future investment as the region offers relative stability and
diversification opportunities (Ho and Zhang 2012).

6. Critical Insights and Conclusions

The outcomes from this study show that the economic and political uncertainty originating in the
UK only has a partial impact on the GCR. This impact appears to be limited to a negative impact on
the Hong Kong stock market—the UK’s former colony—while the other markets do not seem to be
reacting to it. Furthermore, the VIX appears to be a better proxy to measure market uncertainty in the
region and the post-Brexit period registered negative performance in returns except for Taiwan. The
results do not confirm theoretical predictions and views indicating that policy uncertainty depresses
stock returns (Lean and Nguyen 2014). Consequently, careful consideration is due regarding the level
of development and financial integration of the (young) markets under study and their exposure to
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more global and regional events that might offer further insight in the area of markets dynamics. The
research findings suggest that the Chinese stock markets might be more sensitive to global events,
as outlined by the results from the augmented market model that integrated the VIX as a proxy for
financial markets uncertainty, a result that indicates market instability in the GCR might be more
related to global and regional events, with the British referendum outcome appearing to be quite
limited in explaining the disruptions on the stock market of its former colony. Additionally, there
is a need to consider that Brexit has not materialized yet with negative policies against China, but
that, on the contrary, the UK is looking to strengthen and develop further connections with the rising
Chinese economy. At the moment, these countries’ relationship is mainly in the trade sector with strong
limitations regarding financial interdependencies. An increasing connection between the UK and
China is visible by the fact that Chinese foreign direct investment in 2017 has risen by far the highest
amount in the UK compared with any other EU country during the same year. China’s economic
performance indicates that the country has managed to exhibit strong levels of growth over a relatively
long period of time, even though discriminatory policies have been used to undermine its position.
The world’s most developed economies are not able to find ways to deal with the rise of China. China’s
global approach is raising serious concerns among major economies’ leaders that do not seem to be able
to come to terms with the idea that China will soon be the world’s most powerful economy, and that
the global status quo is being challenged. Further research should consider the implications of policy
uncertainty in global and regional economies and the implications for investment decisions, firm-level
investment decisions, unemployment, sectoral performance, and policies that seek to minimize the
effect of external shocks in the context of the GCR.
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