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THE BREXIT AND INVESTORS’ FEAR

This paper investigates most important implied volatility indices of
Eurozone, Asia-Pacific, Africa, Canada and USA on the event of Brexit elec-
tion of UK. Since the international economic events signal new information
to market participants, the Brexit event has gauged in the 12 global markets’
volatility indices such as VFTSE, VIX, VDAX, VSMI, VSTOXX, VXJ, VHSI,
VKOSPI, NVIX, VASX, VXIC and SAVI. A high fear of index about 20-36%
has been noticed on the day of Brexit decision. Abnormal returns and cumu-
lative abnormal returns on volatility index are found to be positive, while
majority of global equity markets have reported negative stock returns on
this event. To investigate the ‘fear-and-greed’ of investors on this historical
event, a window of 11 -day has been considered. The findings suggest that
investors’ degree of over-reaction on Brexit decision was very disappointing
and fueled concerns on the future investment and portfolio choices. The key
volatility indices were on the rise prior to the decision, while the market no-
ticed astray and breached its normal range on the day of Brexit referendum.
The findings suggest that market participants have diverted their funds into
other safer investment outlets due to Brexit effects.
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1. Introduction

In the financial economics literature, several studies indicate that economic
shocks such as global financial crisis, commodity price shocks and information
technology bubble have significant effects on regional and national capital markets
indices. A close look at the global financial markets performance and a careful
attention to recent global security issues such as terrorism attacks exert several
contradicting market behaviors. However, although some scholars analyze cross-
border capital movements and stock markets indices around historical market in-
formation (e.g. Hamao et al., 1990; Aijé, 2008 and Wagner & Szimayer, 2004),
there is a dearth of research on the new market information events such as terror-
ism attacks and regional breakups. The paper, therefore, fills this important knowl-
edge gap and contributes to economic events literature by analyzing the behavior
of global equity market on the historical Brexit announcement.

In the quest of examination of equity market, 12 prominent implied volatility
indices (i.e. VIX the trademark of CBOE) across the world stock markets are consid-
ered. While the Brexit negotiation started investors’ excitement about the portfolio
management has increased. The global equity market has lost approximately US$2-3
trillion stock value due to the Brexit decision of UK. The implied volatility is the
investors” fear and excitement index and stock markets” volatility expectation for the
next 30 calendar days e.g. see Shaikh & Padhi (2015, 2016). Due to Brexit decision
on Friday 24, 2016, the expected stock market volatility closed globally between 20-
36%. The FTSE market reported VFTSE about 26% and Eurozone STOXX volatil-
ity VSTOXX reached at 36%. The high level of VIX as reported on Brexit day indi-
cates the high degrees of market turmoil, and greater fear among the market players.
The market players have started to reorganize their stock portfolio and buying safer
and volatility products to hedge market position. Indeed, a great amount of distress
is more likely to happen between UK and EU on this Brexit decision. The contagion
effects can be observed for the next few years in terms of trading, investment, na-
tional income, economic development and politics.

Oehler et al. (2017) explore the impact of Brexit on stock price and firms’
internationalization. The abnormal and cumulative abnormal returns have been
calculated followed by the Brexit referendum. They find significant Brexit impact
on the stock prices with firm of high domestic sales and confirm the market ef-
ficiency hypothesis.

Smales (2016) perform a case study on financial market uncertainty and
Brexit announcement, and the relationship found to be positive and well defined.
The implied volatility in UK and German financial market shows positive response
to such uncertainty. The investors started re-evaluation of their market presence by
taking new positions and trading aggressively in the options market.
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Tielmann and Schiereck (2017) examine the logistic companies as a result of
announcement of Brexit referendum. Their argument is about the strong effects of
Brexit on valuation of logistic companies. They have analyzed 107 logistic compa-
nies and results indicate negative value effect.

Brexit (2016) the report presented by Centre for Economic Performance,
London School of Economics and Political Science highlight the plausible conse-
quences of Brexit. The comprehensive report explains about Brexit and its impact
on UK trade, UK FDI, immigration, income group and long-term impact on the
fundamental of the UK economy.

Fernandes (2016) studies the impact of Brexit on UK deposit balances. The
study administered on Monetary Financial Institutions (MFI’s) deposits in asym-
metric volatility framework. The work estimates around 5% declines expected out
of the Brexit event on the sight deposits (MFI Balance sheet). In additions, there
has been significant increase of 16.95% in the time deposits.

Miller (2016) explain the possible consequences to be faced and resolved af-
ter the Brexit in the draft “Brexit impact across policy areas” published by House
of Commons Library and Devolved Research Services. The overall Brexit eco-
nomic impact highlighted in terms of international trade, FDI, overseas investors
and effect of immigration on labor markets.

Aijo(2008) examines the stock market integration in terms of implied vol-
atility index (VDAX, VSMI & VSTOXX). The study concluded that the terms
structure of implied volatility of these markets is highly correlated. On the
information content of implied volatility as the forecast of future stock mar-
ket volatility, it is confirmed that implied volatility outperforms the historical
return volatility (inter alia, e.g. Christensen, & Prabhala, 1998; Fleming et al.,
1995; Blair et al., 2001; Hansen, 2001; Giot, 2005). Whaley (2000, 2008) cal-
culated the implied volatility for the OEX option market and first time reported
the VIX as the volatility index and named ‘investors’ fear gauge index’, because
investors are risk averse. Recently, Shaikh (2018) also confirms that VIX is the
gauge of investors’ concerns in the emerging markets. The information con-
tained in the important announcement and its impact on the investors’ fear well
documented in the studies of Nikkinenand & Sahlstrom (2001, 2004), Kearney
and Lombra (2004), Chen & Clements (2007), Antonakakis et al., (2013) and
also report that decline in the stock returns triggers the high level of implied
volatility. There are some of the important attempt such as Barbi¢ & Condié-
Jurki (2017) and Dedi & gkorjanec (2017) explains the effects of fiscal variable
on equity market and models the stock market volatility for the EU markets.
But, there is a lack of studies that document the behavior of global equity mar-
ket on Brexit event.
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The rest of the work has been organized as section 2 offers the data and em-
pirical model, section 3 reports the summary statistics and important results on
Brexit and section 4 concludes the paper.

2. Data description and empirical model

2.1 Data sources and description

To examine the impact of Brexit referendum the data has been collected on
volatility indices across the global stock markets. The data consist of 12 prominent
markets namely US, UK, Switzerland, Germany, Eurozone, China, India, Japan,
Korea, Australia, Canada and Africa. The frequency of the dataset sampled is
daily and ranging from January, 2015 to July, 2016. By convention 240-260 trading
days are included in the estimation window. There is a strong negative correlation
between volatility and stock returns; hence the respective stock indices are down-
loaded for all volatility indices. The volatility indices of the individual countries
are comprising of observed options prices written on the underlying stock index.
The Brexit event ‘UK exit of EU’ announced on 24" June 2016. The global stock
market response to the Brexit depicted graphically (see, Fig.A1 and A2). Fig. Al is
the time series plot of AR and CAR for the event window; it is clearly visible that
AR and CAR appears on the positive panel of the graph. This implies that Brexit
created an ambiguity among the market participant through the event window
[-5,0,+5]. Fig. A2 shows the times series plot of returns associated with underly-
ing stock index and volatility index for the sample period May-July 2016. The
close observation clearly indicates that throughout the sample period the market
was trading in the positive volatility region. The impact of Brexit on US market
has shown negative response, the fear returns was about 8%. The rest of the stock
markets such as Japan, China and Korea have reported investors’ nervousness with
positive volatility returns respectively 13%, 11%, and 15%. By close observation of
Fig.A2, one can notice that Eurozone has shown high degrees of returns variability
from May-July 2016. Moreover, the overreaction of the investors on negative stock
returns is high as compared to positive stock returns.
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2.2 Empirical model

To document the impact of Brexit event across the global equity markets an
event study methodology has been employed. The event study requires event win-
dow and estimation window. To account for the investors’ behavior on the Brexit
the event window for 11-day .i.e. [-5,0,+5] has been considered. The estimation
window ranges from 240-260 trading days for the sample period. The log-trans-
formed percentage returns have been calculated as,

Stock index returns

Re,, = In(25)*100 (1

Pty

and, returns on volatility index

Ty = 11 (5omm) ¥100 2)

VIXt_q

The study examines the investors’ sentiment gauged in the fear index (e.g.
Whaley, 2008) due to Brexit event. Consequently, the normal and abnormal re-
turns are being calculated as,

Normal returns on volatility index = N(r; )

and , the expected returns on the volatility index is estimated via its underly-
ing stock index (see e.g. Fleming et al. 1995).

E(r,,) = ¢o + ¢1R;, 3)

.. Abnormal Returns
ARVIX = N(r,.) — E (1)
~ N 4
= Ty - {(po + (letm} ( )

The abnormal returns (ARVIX) and cumulative abnormal returns (CARVIX)
have been calculated for the event window [-5,0,+5].
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2.3 Fixed effects panel regression

In order to analyze the impact of Brexit on global equity market a panel
dataset has been prepared with countries as cross section units and Brexit event
window as time. The panel dataset consists of variables namely: abnormal returns,
cumulative abnormal returns, volatility index returns and stock index returns.
There are 11 data points [-5,0, +5] and measured for 12 prominent countries with
the respective volatility indices and stock indices. The general model ¢ = -5, —4,
-3,-2,-1,0,+1,+2, +3, +4, +5,i = 1,2 .....12 (countries) expressed as follows:

Vo=« 1 X+ S

Where 1 = denotes the countries
t = denotes the time (Event window)
o, = scalar metrics
B =kx 1 metrics
x . =i number on k regressors (Here, stock index returns)

The one-way error component expressed as u; = u; + v;.. Here, #; is fixed
and constant to be estimated, and v ~ IID (0, 62). The study examines the Brexit
effects on abnormal and cumulative abnormal returns based on fixed effects (time
and cross section). To estimate the constants GLS method has been employed and
controlled for fixed effect.

2.4 Model description and hypothesis

Under rational expectation and market efficiency the option prices impound
important market wide information. The Brexit event is one of the well scheduled
political events of EU’s 28-member countries started early February of 2016 and
concluded on 24 June 2016. The implied volatility is the market expectation for
the future stock market volatility (e.g. Giot, 2005; W haley, 2008 and Shaikh and
Padhi, 2015). The expected stock market volatility rises significantly before the
event and goes normal after the scheduled event become publicly available (e.g.
Nikkinen and Sahlstrom, 2004). Below are some of the important hypotheses to be
tested on the Brexit event connected with the investors’ fear and excitement index.

(1)  On Brexit, returns on the implied volatility index (stock index) should be
positive (negative): if implied volatility is the gauge of investors’ fear on
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the uncertain events to occur then the returns associated with such event
should be reported negative. Hence, pre-event and on the day of Brexit
decision returns on volatility index should be positive.

(i) ARand CAR should be positive: if the market regard the Brexit event then

around the event window [-5,0.+5] the values of ARVIX and CARVIX
should be positive and statistically significant.

(ii1) If Brexit contain important market wide information then the estima-
tes on ARVIX and CARVIX should spear positive and significant. The
stock index returns shows an asymmetric (e.g. volatility feedback and
leverage effects, French et al., 1987; Campbell & Hentschel, 1992; Black,
1976; Christie, 1982) impact on the expected stock market volatility, hen-
ce in panel data regression the slope of stock index returns should be
calculated positive and statistically significant.

The model used in the present study employs simple capital asset pricing
model approach. The econometric framework considers only bench market returns
of the respective volatility index. Perhaps, there can be other possible factors that
may determine the expected level of implied volatility. The study also does not
control for other macroeconomic events took place during this sample period.

3. Empirical results and discussion

3.1 Descriptive statistics

Table 1 summarizes the descriptive statistics on conventional returns around
the event window [-5,0,+5]. Starting with the mean, in majority of the cases returns
on stock indices and implied volatility indices appear to be reverse sign. If Brexit
hold some forward-looking information then stock returns should be negative and
volatility returns should be positive, the results are quit in line with the stated
hypothesis. The hypothesis is also valid for the AR and CAR, reported on an aver-
age positive for all stock markets. The origin of the Brexit event is Britain; hence
the market players of FTSE have already conceived the consequences of Brexit in
their portfolio selection. The fact is clearly evident from the summary statistics
reported for the UK equity market. In most of the condition the mean volatility
returns appears to be less than the median, which signifies that returns’ distribu-
tion is left skewed. It can be seen that skewness and kurtosis of stock returns and
abnormal and cumulative abnormal returns are deviating from the normal values.
The distribution of abnormal returns looks to be leptokurtic (7 markets out of 12).
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Table 1.

DESCRIPTIVE STATISTICS ON THE BREXIT EVENT

403

US:SPX-VIX[-5,0,9] UK:FTSE-VFTSE[-5,0,5]
DS ISpX IVIX|  ervix AR| CAR| 1ftse| rvitse| erftse AR| CAR
Mean | -0.0757| 19982 04759 1.5223| 13.5173| -0.7268 | 3.6498 | 43006 -0.6508 | -4.2398
Median | -0.2708| 56594| 18852 -0.1904| 153507 -1.1237| 71472| 6.6267| -1.6354| -3.9272
Sk 1.26 -1.37 -1.26 0.33 0.33 066 -032] -0.66 1.98 0.03
Ku 1.51 273 1.51 0.08 089 -047| -087] -047 547 -0.87
Swiss: SMI-VSMIJ-5,0,3] German:DAX-VDAX[-5,0,5]
DS rsmi| rvsmi| ervsmi AR CAR| rdax| rvdax| erdax AR CAR
Mean | -03956| 44152| 19138 2.5014| 352037 -0.0731 | 2.9856| 0.1979| 2.7877| 156560
Median | -0.5149| 56482| 24627 18370] 32.1242| -0.7031] 0.0404| 1.5727| 03784 99590
Sk 0.90 0.01 -090 0.29 0.14 174 140 -174] 099 0.06
Ku -0.77 1.54 -0.77 0.20 156 337 -048] 337 -032 1.90
Eurozone:STOXX-VSTOXX]-5,0,9] China:HIS-VHSI|-5,0,5]
DS| 1Stoxx | rvstoxx | ervstoxx AR CAR thsi | rvhsi| ervhsi AR CAR
Mean | -0.1019| 37393| 0.5907| 3.1485| 23.9324| -0.2581 | 14481 | 14406| 0.0076| 4.6131
Median | -1.0539| 48001| 42132| 27189| 22.1060| -0.6110 | 2.0809| 2.8899| -1.5778| 3.2186
Sk 1.77 -0.78 -1.77 097 0.17 1271 -055| -127 1.07 0.66
Ku| -407 -0.07 -407] 249 187 -140| -135] -140| -092 0.50
India:Nifty-NVIX[-3,0,5] Japan:Nikkie-VXJ[-5,0,5]
DS| rnifty| rvix| ernvix AR CAR| mikkie| 1vxj| ervyj AR CAR
Mean | -02204| 09797 08517 0.1280] 3.1991| -0.1021|2.2843 | 0.5223| 17620| 17.5161
Median | -04887| 09115 1.8454| 02102 3.2047| -0.6818 | 44452 | 2.6473| 2.1223| 193820
Sk 212 0.62 212 0.07 -0.09 2721 0971 272 0.62 -0.03
Ku 532 -1.25 532 1.30 006 -822| -1I8] -822 0.13 L11
Korea: KOSPOI-VKOSPI[-5,0,5] Australia: ASX-VASX]-5,0,5]
DS| rkospi | rvkospi| ervkospi AR CAR rasx | rvasx| ervasx AR CAR
Mean | -0.1929| 3.2652| 12079 2.0573| 20.0918 | -0.2074 | 0.5435| 0.9235-0.3800| 5.1686
Median | -04851| 53916 29492 | 13130] 22.6304| -03343| 2.1211| 14369| -06652| 52277
Sk 240 -1.12 240 047 -0.23 165 -060] -165] -061 0.10
Ku -6.88 -1.39 -6.88 044 096 -426| 007] -426 0.02 112
Canada:IXC-VIXC[-5,0,9] AlricalTOP40-VSAVI-5,0,5]
DS rxc| rvixc| ervixe AR CAR| rtop40| rsavi| ersavi AR CAR
Mean | -02072| 15224 1.0866| 04358| 04547| 0.0425]0.0076| -0.1649| 0.1726| -0.6887
Median | -02411| 27962 12505| 18095] -1.3079| -0.1885|0.5960| 0.1183| 04777| 10434
Sk 093 -0.68 093] -0.58 -0.18 068 -140] -068| -1.23 -032
Ku| -0.02 0.08 -0.02 1.22 -0.33 078 -2.20 078 -3.65 1.98

[Table reports the descriptive statistics surround the Brexit event. The DS represent respectively: re-
turns on stock index, returns on volatility index, and AR and CAR for volatility returns. The event win-
dow ranges from -5,0,+5, “0” signifies the Brexit announcement day. Sk= Skewness, Ku= Kurtosis]
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Table 2 displays the abnormal and cumulative abnormal returns on the in-
vestors’ fear gauge index of samples stock markets. The table reports the AR and
CAR for the event window [-5,0,+5] along with t-statistic. The values shown with
bold letters signifies that results are in line with the stated hypotheses. If Brexit
event impounds important information about the future stock market volatility and
inject the market uncertainty among the market participants. Subsequently, on 24
June 2016 the AR and CAR should be reported positive. One can see clearly from
the table all 12-stock market’s volatility returns appears to be positive and statisti-
cally significant. The decision of exit of Britain from EU caused great amount of
fretfulness among the market stakeholders and hence implied volatility increased
exponentially and exceeded its normal range. The anxiety and concern about this
historical event propel to the investors to more buying pressure on options, which
ultimately resulted into higher level of premium and higher expected volatility.

It is known that due to uncertainty about the Brexit decision expected stock
market volatility increased significantly. One can clearly examine from the table
that CAR appears to be positive (pre-event window, -5) and statistically significant.
If the market has adjusted for this information at that moment after the event (post
event, +5) the returns on the volatility index should be negative. The empirical
results show that most of the markets recovered from this event by +2 and +3 —day
after the event. More specifically, if looking at the Table 2, 2b on the UK market
the results are unusual from the other markets. One of the important observations
is that the CAR value appears negative on the Brexit decision day and post event
i.e. +1 to +4 —day market volatility keeps on decreasing with significant t-statistic.
This gives an insight that UK market was more uncertain on this event and goes
normal as stock prices reflected its fair values.
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Table 2.

405

SUMMARY STATISTICS OF NORMAL AND ABNORMAL FEAR AND

GREED RETURNS ON BREXIT EVENT

Table 2a AR and CAR surround Brexit event -US-VIX

Table 2b AR and CAR surround Brexit event

-UK-VESTE
E-window AR CAR | AR-t-stat | CAR-t-stat| AR CAR | AR-t-stat | CAR-t-stat
-5 13948| 167455 0324 3.890 32318 -7.1590| -0.733 -1.625
-4 248221 153507 -0.577 3.566 0851 | 39272 -1.555 -0.891
3 -12.3243| 178329 -2.863 4.143 83404 2.9269| -1.893 0.664
2 10.9589| 30.1572| 2346 7.006 03485] 112672 0.079 2.557
-1 -13.6051| 19.1983| -3.161 4.460 258448 | 109188 5.865 2478
0 209672 32.8034| 4.871 7.621 3.0851 | -14.9260| 0.700 -3.387
1 11.4065| 11.8363| 2.650 2750 1.4794| -180111| 0336 -4.087
2 0.1904| 04298 -0.044 0.100 | -12.8150| -19.4905| -2.908 -4.423
3 34000 0.6202| -0.790 0.144 S0770 -6.6755| -1.152 -1.515
4 432441 40202 1.005 0.934 -1.6354 | -1.5985| -0.371 0363
5 03043 -03043| -0.071 0.071 0.0369| 0.0369| 0.008 0.008

Table 2¢ AR and CAR surround Brexit event Swiss-VSMI

Table 2d AR and CAR surround Brexit event

German-VDAX
E-window | AR CAR | AR-t-stat | CAR-t-stat| AR CAR | AR-t-stat | CAR-t-stat
5 -1.0834| 443925 -0284 11.626 59764 | 30.6642 1.463 7.508
-4 3.0102| 454759 -0.788 11.909 -1.5770| 246877 -0.386 6.045
3 -8.2806 | 48.4861 2.169 12.698 -1.2079| 262647 -0.296 6431
2 96141 | 567667 2518 14.866 2.5997| 274726 0.637 6.727
-1 15.0284| 471526 3.936 12.348 153047 | 24.8729 3747 6.090
0 4.9785| 32.1242 1.304 8413 6.7290 | 9.5682 1.648 2343
1 45581 | 271457 1.194 7109 424321 28391 -1.039 0.695
2 41780 | 22.5876| -1.094 5915 -1.3444| 70823 -0329 1734
3 76750 | 267635 2.010 7.009 -1.5323| 84267 -0375 2.063
4 1.8370| 19.0905 0.481 4999 95807 99590| 2346 2438
5 03763 | 172535 0.099 4.518 03784 03784 0.093 0.093
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Table 2¢ AR and CAR surround Brexit event Eurozone- Table 2f AR and CAR surround Brexit event
VSTOXX China-VHSI

E-window AR CAR | AR-t-stat | CAR-t-stat| AR CAR | AR-t-stat | CAR-t-stat
5 44193 | 34.6340|  -1.135 8.898 28091 00835 -0636 0.019
-4 0.5869 | 39.0533 0.151 10.033 15778 2.8926| -0.357 0.655
3 -11.6959 | 384663  -3.005 9.882 -6.0384 | 44704 -1367 1.012
2 39660 | 50.1622 1.019 12.887 3.5226| 10.5089| -0.797 2379
-1 24.0902 | 46.1962 6.189 11.868 -0.5013| 14.0314| -0.113 3.176
0 11.9543 | 22.1060 3.071 5679 113141 145327 2.561 3.289
1 3.3601 | 10.1517 0.863 2,608 2.8146 | 32186 0.637 0.729
2 19444 67916  -0.500 1745 44064 04040| 0997 0.091
3 44963 | 87360 1155 2244 -46570| -4.0023| -1.054 -0.906
4 1.5208 | 4.2397 0391 1.089 32953 06547 -0746 0.148
5 27189 27189 0.699 0.699 39500( 3.93500| 0.8%4 0.894

Table 2g AR and CAR surround Brexit event India-Nifty- | Table 2h AR and CAR surround Brexit event

NVIX Japan- Nikkei-VXJ

E-window AR CAR | AR-t-stat | CAR-t-stat | AR CAR | AR-t-stat | CAR-t-stat

-5 4079 | 14077 -0974 0.336 -3.2371| 193820 -0.588 3.521

4 22827 54874 0.545 1310 24961 | 226191 -0453 4.109
3 45252 32047 -1.080 0.765 -5.5596| 251152 -1.010 4.563
2 21254 77299 -0.507 1.845 -4.5530| 30.6748 | -0.827 5573
1 48840 98553| 1.166 2352 13.4703 | 352278 2447 6.400
0 0.2102 49712 0.050 1.187 4.4857| 21.7575 0.815 3.953
1 28924 476101 0.690 1.136 6.9782| 172718 1.268 3.138
2
3
4
5

57852 1.8687| 1.38I 0.446 6.7217] 102936| 1221 1.870
-4.6295| -39166| -1.105 -0.935 -1.0696| 35719 -0.194 0.649
1.6051| 0.7129| 0383 0.170 25191 46414 0458 0.843
-0.8922| -0.8922| -0.213 -0.213 21223 21223 0386 0.386
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Table 21 AR and CAR surround Brexif event Korea- KOSPI-

Table 2j AR and CAR surround Brexit event

VKOSPI Australia-ASX-VASX
E-window AR CAR | AR-t-stat | CAR-t-stat| AR CAR | AR-t-stat | CAR-t-stat
-5 0.6582 | 22.6304| -0.145 5.002 94075| 41798 -2.013 -0.894
-4 13130| 232886 0.290 5.147 07416 52277 -0.159 1.119
3 -6.7393 | 21.9756| -1.490 4.857 58330 59693 -1248 1.277
2 0.6762 | 2877149 -1476 6.347 -3.2365| 11.8024| -0.693 2.526
-1 28346 353911 -0.627 7.822 3.8933| 15.0388| 0.833 3218
0 14.0410 | 38.2257| 3.103 8.449 1.8499 | 11.1455| 0396 2385
1 83488 | 24.1847 1.845 5346 56199 9.2956 1.203 1.989
2 10.7839| 158360 2.384 3.500 47625 3.6758 1.019 0.787
3 1.0868| 5.0521 0.240 1.117 17179 -1.0867|  -0.368 -0.233
4 22196 39632 0491 0.876 12964 06312 0277 0.135
5 17456 17456 0386 0.386 0.6652| -0.6652| -0.142 0.142
Table 2k AR and CAR surround Brexit event Canada-SPTX- | Table 21 AR and CAR surround Brexit event
VIXC Africa-TOP40-SAVI
E-window AR CAR | AR-t-stat| CAR-t-stat | AR CAR | AR-t-stat | CAR-t-stat
-5 15457 47941 0204 0.634 05834 1.8984| -0239 0.777
-4 88192 3.2485| 1.165 0.429 04777 24818 0.195 1.015
3 -158116| -5.5707| -2.089 -0.736 0.1757 20042 0072 0.820
2 11.5487| 10.2409| 1.526 1353 05581 18284| 0228 0.748
-1 -19.0048 | -1.3079| -2.511 0.173 02270 12704 0.093 0.520
0 7.5126 | 17.6970| 0.993 2339 3.3834| 1.0434| 1384 0427
1 153229 10.1844| 2.025 1.346 0.6237| -23400| 0255 -0.957
2 1.8095| -5.1385| 0.239 -0.679 1.6441| 29638 0.672 -1212
3 124427 69481 1644 0918 -1.0912 | 46078 -0.446 -1.885
4 -16.5837| -19.3908| -2.192 -2.562 1.1577| 35166 0474 -1.438
5 28070 -2.8070| -0371 0371 46743 | 4.6743| -1912 -1912
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BREXIT: INVESTOR FEAR AND STOCK RETURNS

Panel A
Returns Full Pre-event Event Day Post-event

ARVIX 1.12448 -0.4293 6.6301° 1.3943%
t-stat 1.9603° -0.4239 598132 2.0145°
Adj. R? 0.1730 0.1218 0.0085 0.0048
F-stat 2.3045¢ 2.5454° 3.0860? 401912
Panel B

CARVIX 11.202¢ 17958 153998 3.502¢
t-stat 176432 34.111° 6.0122 4.880?
Adj. R? 0.770 0.638 0.224 0.664
F-stat 219082 60.6942 3.8802 87602
Panel C

RVIX 2.2366° -0.9602 42713 5.2846°
t-stat 3.56612 -0.8807 2.80262 797882
Adj. R? 03544 0.3220 0.5555 0.3813
F-stat 442462 2.8684° 59998 3.4241°
Panel D

RINDX -0.2099¢ 0.1457 13142 -0.8444
t-stat -1.9433°¢ 0.7494 1.0809 -8.1430
Adj. R? 0.6118 0.6346 0.2454 0.4148
F-stat 10.83142 783132 425182 3778842
Fixed effects Yes Yes No Yes

[Table reports the estimate on stock market returns on volatility index (implied volatility index)
and underlying stock indices. The first two panel report the abnormal and cumulative abnormal
returns on implied volatility index followed by the Brexit event window. The last two panels show
the estimate on returns of VIX and stock indices around Brexit referendum. § = slope estimated as
hypothesized. Significant at 1%, *5%, °10%]

3.2 Investors’ fear and Brexit

The present work examines the 12 major implied volatility indices on the
Britain’s exit referendum from the European Union. The global equity markets are
closely interlinked, the political uncertainty creates market instability and high de-
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grees of volatility during the political decisions are announced. The abnormal and
cumulative abnormal returns are measured around the Brexit event and a panel da-
taset of 12 countries has been prepared. The rational of constructing ARVIX and
CARVIX based panel data is to investigate the effects of Brexit during the event
window and country specific effects.

Table 3 reports the estimates on stock market returns measured during the
Brexit event window. The panel regression performed for both cross sections
(countries) and time (event window). Panel A of Table 3 shows the estimate for
ARVIX (abnormal returns on volatility index). The estimates on full event win-
dow, event day and post event appear positive and statistically significant. This
implies that Brexit has increased the stock market uncertainty and expected stock
market volatility remains more volatile around the Brexit referendum. Panel B also
reports the statistically significant estimates on CARVIX. The estimate 17.96 (pre
—event window) with significant t —stat indicate that stock market volatility was
increased by about 18 % due unknown outcome the Brexit referendum. Moreover,
once the results announced, the event day and post event estimate appear to be
positive significant but small on the counter part of pre-event window. It is appar-
ent from the Panel C and D that market has reported significant negative returns
and positive returns on the investors’ fear gauge index. This signals that investors
are taking short positions by selling the less profitable stocks and taking the long-
positions for the safer stocks.

Table 4 explains the asymmetric relations between the stock market re-
turns and expected stock market volatility. The stock index and volatility index
are inversely related, the negative returns increase the stock market uncertainty
followed by increased volatility. In order to examine the asymmetric impact of
Brexit the ARVIX and CARVIX are regressed over the respective stock indices
returns. Panel A, the slope of the RINDX for entire event window appears to be
1.73 (significant), this indicate that ARVIX was increased at the rate of 1.73% fol-
lowed by the Brexit event and it is also true for the CARVIX (see Panel B). One
of the interesting observations from the Table 4 is that around the Brexit referen-
dum RINDX has shown positive significant impact on ARVIX and CARVIX. One
of the responsible reasons for positive ARVIX and CARVIX can be the erosion
of the stock prices, as some of the stocks became less profitable after the Brexit
announcement. The estimates on RINDX for the ARVIX and CARVIX on the
post Brexit, appears respectively 2.79 and 3.11 and statistically significant. This
indicate that Post referendum announcement of the Britain exit from the EU has
increased the market uncertainty globally which is gauged in terms of investors’
sentiment index. One more interesting finding apparent from the table that VIX
level was increased by 5 to 11-point basis followed by the Brexit news.
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Table 4.
BREXIT: INVESTOR FEAR GAUGE INDEX-VIX
Panel A
Var?:lﬁz?ielI{I;IX Full Pre-event Event Day Post-event
Intercept 1.4884 -0.7156 6.9948 377520
t-stat 2.6873 -0.7495 3.1625° 37261
RINDX 1.7343% 1.9647 0.4624% 2.7920%
t-stat 3.60762 267172 0.4264 3.01992
Adj. R? 0.2544 0.2293 0.0179 0.1599
F-stat 3.03162 2.0970¢ 0.1818 1.7017¢
Fixed effects Yes Yes No Yes
Panel B
Dependent
Variable: Full Period | Pre-event Event Day | Post-event
CARVIX

Intercept 11.3120 17.9454 17.8361 6.1307
t-stat 17.50852 33.50192 6.1566* 59722
RINDX 0.5242% 0.0887% 2.2144 3.1129%
t-stat 0.9347 0.2149 -1.3984 33027
Adj. R? 0.7699 0.6368 0.3006 0.7254
F-stat 5.0191* 87599 342412 3.7884*
Fixed eftects Yes Yes No Yes

[Table reports the estimates on abnormal and cumulative abnormal returns on VIX in association
with respective stock indices returns under Brexit. §§ = slope estimated as hypothesized. Significant
at *1%, ®5%, °10%]

The empirical evidences reported here on the Brexit event are limited to the
equity markets only, while there are some other markets such as exchange rate,
crude oil and Bond market e.g. (Shaikh, 2017) that are also responsive to the his-
torical political decisions.
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4. Conclusion

The historical vote of Britain’s exit from EU stumbled the global equity mar-
ket, the U.S. market heart by around 2.4 percent while European markets such
as Germany(DAX) lost 3 percent and London(FTSE) more than 2.6 percent (see
Brexit, 2016). Indeed, a great amount of distress is more likely to happen between
UK and EU on this Brexit decision. The paper demonstrated the investors’ senti-
ment on the Brexit events that took place on 24 June 2016. We sampled 12 inter-
national equity markets encompassed Europe, UK, Asia —pacific, US, Canada and
Africa. The event window consisted of 11 —day and estimation window ranged
from January 2015 to July 2016. The empirical findings clearly show that implied
volatility index is the investors’ fear and greed index and regarded the Brexit event
in the portfolio assortment. The event window evidently exhibited that abnormal
and cumulative volatility returns appear to be positive and significant. This indi-
cates that stock prices reflect its fair value due to such event. On the pre-announce-
ment of Brexit, the overall equity market was in greater tension and once the poll
declared fear was gauged in the volatility returns.

The empirical evidences emphasis that in a long-term perspective Brexit will
downgrade the global rating of Britain. The investment and banking business may
shift from EU to UK in the next few years e.g. (Fernandes, 2016) The abnormal
returns and cumulative abnormal returns on the expected volatility index clearly
show that stocks entered into prolonged period of volatility. Plausibly, there will
be contagion effects of Brexit not only in the equity markets but also a spillover
effects on the exchange rate, Bond market and logistic business e.g. (Tielmann &
Schiereck, 2017).

The results are consistent with the market efficiency, and options trading
contain enough information to explain future stock market volatility. Now-a-days
volatility became an asset class for trading. For the hedging of volatility CBOE
has introduced volatility product called volatility futures and options on VIX.
Definitely, the work has practical implications to volatility traders and portfolio
managers. The Brexit has raised the uncertainty and turbulence in the financial
markets, hence policy makers in EU and UK both have to come together to build
competitive multilateral financial strategy.
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BREXITT STRAH INVESTITORA

Sazetak

Ovaj rad istraZuje najvaznije implicitne indekse volatilnosti Eurozone, Azije i Pacifika,
Afrike, Kanade i SAD-a vezane uz Brexit u Velikoj Britaniji. Buduéi da medunarodni gospodarski
dogadaji signaliziraju nove informacije sudionicima na trzistu, na 12 globalnih trzista je Brexit
ocijenjen indeksima volatilnosti kao $to su VFTSE, VIX, VDAX, VSMI, VSTOXX, VX, VHSI,
VKOSPI, NVIX, VASX, VXIC i SAVI. Na dan odluke o Brexitu zabiljezen je veliki strah (20-
36% indeksa). [znadprosjecni prinosi i kumulativni iznadprosjecni prinosi indeksa volatilnosti su
u manjem dijelu bili pozitivni, dok je veéina globalnih trZista dionica iskazala negativne trendove
vezano uz Brexit. Kako bi se istraZio ,,strah 1 pohlepa” investitora vezano uz Brexit, razmotreno je
razdoblje od 11 dana. Rezultati upucuju na to da je stupanj pretjerane reakcije ulagaca na odluku o
Brexitu bio vrlo razocaravajudi i potaknuo zabrinutost vezanu uz buduca ulaganja i odabir portfelja.
Klju¢ni indeksi volatilnosti bili su u porastu prije donosenja odluke, a na dan referenduma o Brexitu
indeksi volatilnosti su izasli iz okvira normalnog raspona. Rezultati upucuju na to da su sudionici
na trzistu preusmjerili svoja sredstva u druge sigurnije investicijske opcije zbog efekata Brexita.

Klju¢ne rijeci: Brexit, povrat na dionice, iznadprosje¢ni prinos, kumulativni iznadprosjecni
prinos, implicirana volatilnost



