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ABSTRACT
We study equity market return and volatility spillovers using regression and GARCH methodologies in
France, Germany, Italy, Spain and Switzerland during the period of 2005-2015. Findings indicate
significant return co-movements and volatility transmissions in most of the countries in the sample
except Italy and Spain. Also, volatilities persists longer periods in some countries (Spain and Italy) than
others (Germany and Switzerland). Findings are elaborated upon and implications and recommendations
provided for individuals and companies for diversification and risk reduction.
INTRODUCTION
This paper investigates the linkages among equity returns and transmission of volatilities. The sample
consists of five European countries: France, Germany, Italy, Spain and Switzerland. The selection was
made on the basis of close economic relationships (trade and finance) among the sample countries with
the objective of investigating market returns and volatilities during a 10 year period that includes 20072008 financial crisis. One of the reasons for the selection was to study market co-movements between
and among stronger countries of the EU (France and Germany), weaker countries (Italy and Spain) and a
neutral country (Switzerland) during pre and post financial crisis. The study continues our previous
research on the same topic but extends it both in terms of the countries studied and the time period
included.
The growth in global integration of financial markets has given rise to many studies that investigate the
mechanism through which equity market movements are transmitted around the world. These studies
make it clear that while real economic conditions and equity market performances are linked, the
performance of equity markets vary based on international factors, so that market performance is not
perfectly correlated across countries.
Much of the earlier research in international stock markets concentrated exclusively on co-movement
between returns Bekaert et al. [2]; Kim and Langrin [12]; Rezayat and Yavas [21]; Yavas and Rezayat,
[24]. These studies found low correlations across some country equity markets which provide attractive
diversification opportunities. Kiymaz [13] and Kiymaz [14] found existence of potential diversification
benefits both in markets in Latin America as well as in the European and African/Middle Eastern
frontier markets. Similarly, Gray [8] found financial contagion among emerging European Union
countries and their linkages strengthen after the 2007 crisis.

More recent research [5] [17] [20] demonstrated that important information is revealed in the volatility
of stock prices in addition to their movements. The interest in volatilities has also increased after the two
recent stock market crashes (dot.com of 2000 and financial crisis of 2007-2008) which witnessed wide
swings in asset prices. However, academic research on equity market volatility transmission has not
been conclusive. For example, Schleicher [22] indicated that equity markets’ return co-movements were
significant but not their volatilities. Li [19] examined the linkages between Shanghai and Shenzhen
stock exchanges of China, Hong Kong and the United States, and found no spillovers (return and
volatility) between the stock exchanges in China and U.S. markets. Hamao et al. [9], Christofi and
Pericli [4], Kumar and Mukhopadyay [16], and Kim [11] found intra-regional volatility spillovers to be
more significant than the inter-regional spillovers.
The main idea in this paper is to explore price and volatility linkages among the selected country ETFs.
In doing so, the study contributes to prevalent notable contributions on country ETFs such as those by
[15] [23] [10] [18]. Other studies similar to the present one include Abbas et al. [1] which investigates
the presence of volatility transmission among regional equity markets of Pakistan, China, India, and Sri
Lanka in addition to the developed countries (USA, UK, Singapore, and Japan). Diebold and Yilmaz [5]
provide an empirical analysis of return and volatility spillovers among five equity markets in the
Americas: Argentina, Brazil, Chile, Mexico and the U.S. The results indicate that both return and
volatility spillovers vary widely. Return spillovers, however, tend to evolve gradually, whereas volatility
spillovers display clear bursts that often correspond closely to economic events.
The literature review summarized above has revealed several gaps. First, almost all of the papers
reviewed utilized stock market indices as opposed to ETFs used in this study. Second, we study multidirectional flows whereas most of the literature focuses on uni-directional flows from the developed to
developing markets. Finally, the methodology is somewhat different (vector auto-regression (VAR) as
opposed to stepwise regression) even though the present paper also uses GARCH methodology like most
of the other studies. The present paper also addresses the questions of “volatility persistence” in addition
to “volatility transmission”.
DATA AND METHODOLOGY
This study utilizes Exchange Traded Funds (ETF) instead of market indices. ETFs are arguably one of
the most versatile of financial instruments that invest mostly in corporate and sovereign liabilities with
the intension of replicating the returns of a market index. This paper utilizes iShares MSCI Capped/Core
Equity ETFs (all Equity ETFs subject to this research are issued by iShares). “iShares” is the largest ETF
provider in the world. It is part of BlackRock, the world's largest asset manager. Selected ETFs seek to
track the investment results of a particular index. For example, ETF-USA (iShares Core S&P 500 ETF IVV) seeks to track the investment results of an index composed of large-capitalization U.S. equities
S&P 500.
The data period is from September 23, 2005 to September 18, 2015, a sample of 522 weeks on the
following ETFs: 1. The iShares MSCI France Capped ETF (EWQ) seeks to track the investment results
of a broad-based index composed of French equities: 2. The iShares MSCI Germany ETF (EWG) tracks
the performance of publicly traded securities in the MSCI Germany market index. 3. The iShares MSCI
Italy Capped ETF (EWI) seeks to track the investment results of a broad-based index composed of
Italian equities. 4. The iShares MSCI Spain Capped ETF (EWP) seeks to track the investment results of

an index composed of Spanish equities. 5. The iShares MSCI Switzerland ETF (EWL) seeks to track the
investment results of a broad-based index composed of Swiss equities.
By concentrating the analysis on ETF data, we can mitigate if not entirely avoid some substantial
problems that arise in traditional academic research such as exchange rates volatility, divergences in the
national tax systems, diversities in stock exchange trading times and bank holidays, restrictions on crossborder trading and investments, transaction costs. Designed to mimic the movements of MSCI indices,
ETFs provide an easy pool of international diversification products for an investor.
To study co-movements of daily returns, we utilized the stepwise regression methods. To measure the
dynamic relationship of the volatility of a process, on the other hand we used generalized autoregressive
conditional heteroskedastic (GARCH) models. The reader is referred to Engle [7] and Bollerslev [3] for
additional information on GARCH models.
Table 1 below summarizes stepwise regression results:
Table 1: Co-movements of daily ETF Returns (stepwise regression)

rt ( France ) = 0.466 rt (Germany ) + 0.246 rt ( Italy ) + 0.207 rt (Swiss ) + 0.101rt ( Spain ) + et

rt (Germany ) = 0.896 rt (France ) + 0.104 rt (Swiss ) − 0.117 rt −1(Swiss ) + 0.081rt −1( France) + et
rt ( Italy ) = 0.624 rt (France ) + 0.418 rt (Spain ) + 0.054 rt −1(Swiss ) + et
rt (Spain ) = 0.616 rt ( Italy ) + 0.352 rt ( France ) − 0.152 rt −1( Swiss ) + 0.089 rt −1( France) + et
rt (Swiss ) = 0.125 + 0.544 rt ( France ) + 0.135 rt (Germany ) − 0.177 rt −1(Swiss ) + 0.119 rt −1(France ) + et
The results of the analysis show the existence of significant co-movements of returns among the
countries in the sample. ETF returns in France and Switzerland affect returns in all of the other sample
countries. Most of the coefficients are positive indicating that the markets move together, French returns
are positively related to the returns from other countries in the sample while German returns are affected
only by returns from France and Switzerland while the latter is affected only by French and German
returns. Spanish and Italian returns move together but investors from both countries can benefit in
diversifying into Switzerland and Germany. Clearly there are other diversification opportunities:
German investors can safely diversify by investing in Italy and Spain; Swiss investors can benefit by
investing also in Italy and Spain; Spanish and Italian investors are better off staying clear of each other’s
markets as well as that of France.
Turning to volatilities, we observe that the highest volatility (in terms of standard deviation) during the
period of our study is exhibited by Italy (4.086) and Spain (4.084). On the other hand, the Swiss market
has the lowest volatilities.
To analyze persistence in volatility we used GARCH (1,1) model. As it is shown in table 2, Switzerland
and Germany have the highest ARCH coefficient (.0955 and .0952) but on the other hand, both markets
have the lowest GARCH coefficient (0.8532 and 0.8604) indicating strong shocks in the short term but
at the same time these strong short term shocks do not contribute to long run volatility persistence.
Looking at both ARCH and GARCH effects, Italy and Spain have the highest α plus β values, indicating
that the effects of the volatility shocks fade away slowly. On the other hand, volatility in Switzerland
and Germany do not persist very long (the lowest value of GARCH and ARCH).

coefficient

France

Table 2: Volatility Persistence
Germany
Italy

Spain

Swiss

Constant (α0)

0.2942
(0.088)
0.0909
(0.003)
0.8863
(0.000)
0.9772

0.5381
(0.063)
0.0952
(0.003)
0.8604
(0.000)
0.9556

0.3544
(0.048)
0.0873
(0.003)
0.8926
(0.000)
0.9799

0.3372
(0.047)
0.0955
(0.009)
0.8532
(0.000)
0.9487

ARCH(-1)
(α1)
Garch(-1) (β1)
α1 +β1<1

0.2547
(0.082)
0.0926
(0.001)
0.8941
(0.000)
0.9866

VOLATILITY TRANSMISSION
To detect transmission of volatility between stock markets, we use the Augmented GARCH model as
developed by Duan [6]. The findings are indicated in the Table 3:
Table 3: Volatility transmission

σ

2
t ( France )

= 0.9740 + 0.7829σ

2
t −1( France)

+ 0.1834rt2−1( Italy) − 0.0681rt2−1( Spain )

σ t2(Germany ) = 1.2004 + 0.7654σ t2−1(Germany ) + 0.1969rt2−1(Italy) − 0.0816rt2−1(Spain )

σ t2(Italy) = 0.3209 + 0.1099et2−1(Italy) + 0.8749σ t2−1(Italy)

σ t2(Spain ) ) = 0.4859 + 0.8594σ t2−1(Spain ) + 0.1192rt2−1(Italy )
σ t2(Swiss ) = 0.8819 + 0.67906σ t2−1(Swiss ) + 0.0562rt2−1(Germany ) + 0.0974rt2−1(Italy) − 0.0528rt2−1( Spain )
*variance regressors – one-period lagged squared returns for all countries in the group

Furthermore, there is an evidence of volatility spillovers. France and Germany both experience volatility
spillovers only from Italy and Spain but not from each other. Switzerland experiences volatility
spillovers from Italy, Spain and Germany. The results show that the only two markets not experiencing
volatility spillovers from other markets are Italy and Spain.
CONCLUSIONS
This paper studied the transmission of equity returns and volatility among five equity markets using
weekly ETF data. A stepwise regression model along with a generalized autoregressive conditional
heteroskedasticity (GARCH) model is used to identify the source and magnitude of return and volatility
spillovers.
The findings of this study indicate that co-movements between daily ETF returns representing the
countries under study are significant. Therefore, there are diminishing opportunities for investors to
diversify their portfolios. Nevertheless, one could still find significant diversification possibilities for
investors. For example, German investors can safely diversify by investing in Italy and Spain; Swiss
investors can benefit by investing also in Italy and Spain; Spanish and Italian investors are better off
staying clear of each other’s markets as well as that of France.
Another finding of the study indicates that among the sample countries, Italy and Spain are more volatile
than the more developed markets (France Germany) while Switzerland is the least volatile.

There is also strong evidence of volatility spillovers. France and Germany both experience volatility
spillovers from Italy and Spain while Switzerland experiences volatility spillovers from Italy, Spain and
Germany. The results show that the only two markets not experiencing volatility spillovers from other
markets are Italy and Spain.
Given that volatilities can proxy for risk, there are implications for both individual and institutional
investors in terms of further examining pricing securities, hedging and other trading strategies as well as
framing regulatory policies. Clearly, volatility transmission and the time-varying nature of volatility
have implications for investors and portfolio managers who assess such information and rebalance their
portfolios continually to achieve efficient portfolio diversification. The information is also important for
policymakers interested in financial stability.
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