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Abstract

This paper investigates the interdependence of daily conditional volatility in seven FTSE-NAREIT-EPRA European developed real estate securities markets - the United Kingdom, France, Germany, Netherlands, Italy, Sweden and Switzerland, from January 1990 to December 2011. Employing both the multivariate GARCH and the generalized VAR volatility spillover index methodologies, I find that each of the seven European developed real estate securities markets is relatively endogenous and interacts well with the other markets. In particular, the French real estate securities market has the most dominant volatility impact on other markets over the full sample period. The introduction and implementation of the Euro is associated with a moderate increase of the total volatility spillovers around the three-year (January 1999 - January 2002) period among the sample markets. Moreover these markets have experienced an increase in their volatility correlation, as well as become more open around the GFC period. Around this crisis period, the German real estate securities market emerges as the "volatility leader" in transmitting the conditional volatilities to other markets in the European region. Since international investors incorporate into their portfolio selections no only the return correlation structure but also the market volatility interaction, the results of our study can shed light on the extent to which investors can benefit from international real estate securities diversification in the European developed countries.
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1
Introduction

The study of asset return volatility and their cross-market linkages has been extensively appeared in the empirical literature in international investing. A good example is around the recent global financial crisis (GFC), volatility in global financial markets increased sharply and spilled over across markets. With international financial markets become more correlated and connected than ever before, an understanding of the nature of the cross-market volatility transmission, volatility correlation and interdependence, as well as the intensity and direction of spillovers over time is crucial for investors, financial institutions and policy makers. One can also infer such analysis which of the markets is the most influential in transmitting volatilities to others in international investing.   
In the current study, we hope to examine the interdependence of real estate securities conditional volatilities using seven FTSE-NAREIT-EPRA European developed real estate indices; the United Kingdom, France, Germany, Netherlands, Italy, Sweden, and Switzerland from January 1990 to March 2012.  Due to the size and economic importance of this region’s developed real estate securities markets such as the implementation of the European Economic and Monetary Union (EMU), the launch of the Euro and the adverse impact of the GFC, it would thus be worthwhile to examine the spillovers among various market volatilities by incorporating such impact. One other specific objective is to determine which real estate securities market moves the volatilities of other sample European real estate securities markets. Overall, the results from this study can shed additional light on the nature of volatility linkages and key players among the major real estate securities markets so that investors may benefit from international diversification in the European securitized real estate sectors.  
This article is thus an addition to the already large body of literature on volatility spillovers. We note that the multivariate GARCH models have been successful in capturing volatility clustering and the dynamic cross-market volatility relationships of international stock market returns. We also use the GARCH model in our work, but our approach focuses on combining the GARCH work and volatility spillover analysis among the European real estate securities markets.  There are few aspects of our study which are different and represent improvements over the existing literature. First, in contrast to previous literature that use bivariate GARCH models, we obtain the conditional volatilities using a multivariate (seven-variable) VAR-VECH model after controlling the asymmetry volatility responses, as well as the effects of the GFC and the US returns on the European real estate securities markets. The VAR-VECH model allows both the return and volatility spillovers to be simultaneously considered in the multivariate variance-covariance specification; and the seven conditional volatilities obtained from this model are used in the second stage for the volatility spillover analysis which is the focus of this study. Second, Diebold and Yilmaz (2012) introduces a generalized VAR methodology and the concept of directional spillovers in volatility transmission research. Their approaches represent significant improvement over the traditional Cholesky-factor identification of VAR (Gaspar, 2012)
. We use their method to estimate the total volatility spillovers among the European real estate securities sector and measure the directional spillovers of each of the sample real estate securities markets over three different time periods and events; namely the full sample period; the introduction and implementation of the Euro; and the impact of the GFC.  Further directional volatility analysis will indicate which real estate securities market is the most dominant in the volatility transmission process during different periods. In addition, the volatility spillover plot so developed is useful to analyze the spillover variation over time. Finally, we perform an analysis of the real estate securities returns orthogonalized by country stock index. This is because we hope to examine the movements in the real estate securities market in excess of the movements in the general stock market of the country. This is another important contribution of this paper as readers would want to know how the real estate securities markets are different from the stock markets, and further to differentiate the volatility spillover characteristics within the two asset markets, since there is no a priori reason why (European) real estate securities should display similar volatility spillover patterns to general equities. Our contribution is further motivated from prior evidence that has indicated that real estate securities behave either similar to stocks or real estate or is integrated with direct real estate in the long-run (Giliberto, 1990). Finally,  to our knowledge no previous real estate research has addressed comprehensively the measurement and assessment of the nature and intensity of volatility spillovers as provided by the generalized VAR approach of Diebold and Yilmaz (2012); although Liow (2008) and Liow and Newell (forthcoming) have estimated  the total volatility spillover index using the Cholesky factor orthogonalization method in their Asian and Greater China real estate securities datasets. With a combination of multivariate GARCH and generalized VAR methodologies, our real estate securities research hopes to complement the existing literature on the conditional volatility interdependence and spillovers in a European setting. This is where our study intends to contribute.   
This study is organized as follows. Section 2 provides a brief literature update on this topic. The following two sections describe the data and explain the empirical methodologies. Section 5 discusses the empirical results; while Section 6 concludes the study.
2.
Brief Literature Updates      


In so far as this study is concerned, we first note that there are two major types of interdependence among international stock markets, namely return (first moment) and volatility (second moment) interdependence. For example, Hamao et al (1990) and Liu and Pan (1997) have investigated both mean spillover and volatility transmission effects. Liu and Pan (1997) indicate that the US market is more influential than the Japanese market in transmitting return and volatilities to the other four Asian stock markets. Other studies on the Asian stock markets around the Asian financial crisis include In et al. (2001), Jang and Sui (2002), Wong et al. (2004) and Chuang et al. (2007).  Specifically, in the asset return volatility interaction and spillover studies, many researchers have employed bivariate GARCH models to measure volatility spillovers from one market to other. In contrast, Chuang et al. (2007) used a multivariate VAR-BEKK model to incorporate the first and second moments of stock returns simultaneously and to obtain the conditional variance forecasts for each market. 

Second, the VAR methodology allows researchers to examine the decomposition of forecast error variance and the pattern of impulse response for the stock market volatilities. Towards this direction, Diebold and Yilmaz (2009) develop the return and volatility spillover indices over the rolling sub-sample windows to the analysis of contagion and interdependence across national stock markets. Yilmaz (2010) applies their spillover index methodology to 10 major East Asian stock markets to detect evidence of return and volatility spillovers. However, as pointed out by Diebold and Yilmaz (2012), their 2009 methodology is sensitive to the Cholesky factor identification of VARs. Consequently, the variance decomposition results can be dependent on variable ordering. Instead, Diebold and Yilmaz (2012) have developed a generalized VAR framework in which forecast error variance decomposition are insensitive to the variable ordering. From their framework, one can also include explicitly different directional volatility spillover measures in addition to the existing total volatility spillover index measure. Diebold and Yilmaz (2012) provide an unconditional directional volatility spillover study to the US financial markets to shed light on the nature of cross-volatility transmission during the recent GFC. 


In the real estate literature, we note that less formal attention has been given to the topic of volatility correlation and spillovers with some notable exceptions, such as Wong et al. (2007), Liow (2008), Liow et al (2011),  Zhou (JREFE, forthcoming),  Liow and Chen (JFERE, forthcoming) and Liow and Newell (JRER, forthcoming).  Moreover, to our knowledge, only two studies have applied the Diebold and Yilmaz (2007, 2009) volatility spillover index methodology in the volatility transmission research. In addition to the long-term Johansen co-integration analysis, Liow (2008) conducts an unconditional volatility spillover analysis on his sample of eight Asia-Pacific, as well as the US and UK real estate securities markets over the period from January 1996 to June 2007. He finds that the total unconditional volatility spillover index of his sample markets has increased considerably from the “pre-Asian financial crisis (pre-AFC)” to the “crisis/post-AFC” period, and that the US and Hong Kong real estate securities markets are the strongest in terms of volatility transmission to others. Using the same volatility spillover index methodology, Liow and Newell (forthcoming) find that the total conditional volatility (derived from a VAR-BEKK model) spillover index among the three Greater China and US real estate securities markets is, respectively, 31.9% (AFC/post AFC) and 56.7% (GFC/post GFC) over 1995 to 2009.                   

3
Research data and preliminary statistics

Data used in this study are the daily FTSE EPRA/NAREIT total return indices maintained by the European Public Real Estate Association (EPRA) for the United Kingdom (UK), France (FR), Germany (GER), Netherlands (NETH), Italy (ITA), Sweden (SWE), Switzerland (SWZ) and the United States (US) over January 2, 1990 to March 15, 2012, making a total of 5792 observations, from a US-based investor’ perspective. This is the longest data period for which all seven real estate securities indices are available in an international study. Although this European sample is relatively homogenous due to closer geographical proximity, similar level of economic development and the EMU factor, it is comprised of both large (e.g. FR/UK/GER) and small (e.g. ITA/SWE) markets with different levels of real estate market maturity. As of end December 2011, the largest market is France with a market value of about $1568.7 billion (USD). It is followed by UK ($1202 billion), Germany ($1184.5 billion), Switzerland ($932.2 billion), Netherlands ($594.7 billion), Sweden ($470.1 billion) and Italy ($431.5 billion). Furthermore, increased financial market correlation happened among some member countries after the implementation of the EMU. 

The global EPRA real estate series are established to track the performance of listed real estate companies and REITs worldwide, as well as performance measures of the overall market. The respective domestic country stock market indices are compiled by the Morgan Stanly Capital International (MSCI) which are widely used by international fund managers for performance measurement and asset allocation, as well as used by researchers for academic studies. The sample data cover the global financial crisis (GFC) period from July 2, 2007 through December 31, 2009. The GFC was triggered by the collapse of the USA subprime mortgage market. This rapidly spread to different asset classes and financial markets across the globe. Within the GFC period, the EPRA developed Europe index has suffered a huge decline of about 70% compared to the full period gain of about 15%. Similarly the Standard & Poor (S&P) global property index falls an astounding 48.9% in 2008, while the S&P developed property index drops by an equally dismal 47.6%. Moreover, the total market capitalization for S&P Property has decreased to approximately US$684 billion as of end 2008, compared to previous year’s market capitalization of US$1409 billion, an all time high for the industry.  

Table 1 reports the summary statistics on the eight real estate daily index return series. The descriptive statistics are in favor of a model that incorporates GARCH features as the Portmanteau tests [Q1(20) and Q2(20)] have indicated the presence of significant conditional heteroskedasticity in the return and volatility of all the eight real estate indices in the sample. Panel B of the same table indicates that the sample means are negative in all eight real estate securities markets during the GFC period and falls below the means of the full sample period. In addition, the real estate securities markets are all more volatile during the GFC period than over the full period. Finally, other diagnostic statistics and tests (skewness, kurtosis , Jarque-Bera test and the Ljung-Box Q/Q2 tests) have confirmed the presence of serial correlation and time-varying volatilities in the sample return series during the GFC period.

(Table 1 here)
4. 
Research methodologies


We adopt a three-stage empirical methodology. First, the European real estate securities returns are filtered through a seven-variable VAR-VECH model while at the same time accounts for the disturbances from the GFC, as well as the impact of the US market on the sample markets. Second, with the fitted seven-market conditional volatilities obtained from the VAR-VECH model, we examine the descriptive statistics of the conditional variances, as well as search for preliminary evidence of volatility correlation. Finally, we examine the total and directional volatility spillovers in the seven European real estate securities markets following the generalized VAR framework in variance decomposition. The various methods are briefly explained below:

4.1  
Multivariate VAR-VECH-GARCH model


MGARCH methodology has now been widely used to investigate volatility and correlation transmission and spillover effects (Bae et al. 2003) because they are able to explicitly parameterize the conditional cross-moments and identify the sources and magnitudes of the spillover effects. One common specification, Diagonal VECH model, is employed to restrict the ARCH and GARCH coefficients to be diagonal. They are specified as rank one matrix. This specification thus reduces the number of parameters estimated and guarantees the conditional covariance matrix to be positive semi-definite. In addition, the Diagonal VECH specification enables us to identify the own-volatility spillover effects as well as cross-volatility spillover effect.


We use a multivariate VAR-Diagonal VECH-GARCH model to examine the joint processes relating to the daily returns for the seven European real estate securities markets. Specifically, the conditional expected return equations accommodate a VAR structure by including each market’s own returns and the returns of other markets lagged one period. In addition, we also include a GFC time dummy (where “1” denotes the July 2, 2007 – December 31, 2009 period; “0” otherwise) and the US return in the seven mean equations to control for the GFC and US market effects on the European real estate securities markets. The conditional variance-covariance equations incorporate a Diagonal VECH structure that allows us measure the volatility spillover effects via the off-diagonal parameters in the ARCH and GARCH coefficient matrics having controlled for the own-market and cross-market asymmetric volatility responses and the GFC time dummy effects on the conditional variance-covariance. We follow a Student’s t-distribution to model the thick tail in the residuals.

4.2
Volatility spillover index methodology


The above multivariate VAR-VECH-GARCH model will produce numerous coefficients to allow us measure the return and volatility spillovers across the markets. Since this analysis is not our focus, we will only include the fitted seven conditional volatility series to a generalized VAR framework (Diebold and Yilmz, 2012). This generalized VAR model allows us to examine the decomposition of forecast error variances through analyzing the total and directional volatility spillovers across all the markets, whilst at the same time the results are invariant to the variable ordering. Our spillover analysis covers three aspects; (1) a total volatility spillover index which measures what proportion of the volatility forecast error variances comes from spillovers; (2) gross and net directional volatility spillover indices for each sample market, respectively, which of the markets are gross volatility importer, gross volatility exporter and net volatility exporter; and (3) volatility spillover plot which are constructed from the rolling-samples of the spillover indices to assess the extent and nature of the spillover variation over time. 
5
Empirical results
5.1
Preliminary evidence of volatility correlation

From the multivariate VAR-VECH model, we derive conditional variance series for each of the seven real estate securities markets. Several observations are obtained from inspecting the preliminary statistics reported in Table 2 and Figure 1 (which presents the graphs for the conditional volatility series). They are: (1) average daily conditional volatility value ranges between 0.017% (Netherlands) and 0.038% (Italy and Sweden); (2) conditional volatilities display positive skewness and excess kurtosis (>3) for all series; (3) Most market conditional volatilities have flatter tails than the normal distribution, as well as significant serial correlations; and (4) the average conditional variances for all indices show significant increase around the GFC. The largest increase is from the UK whose conditional volatilities report an 305% increase during the GFC period; and (5) all conditional volatilities are time-varying. Except for Switzerland, the other six markets have experienced the greatest shock from the GFC 
(Table 2 and Figure 1 here)

Table 3 shows the correlation matrix of the seven conditional volatilities series. For full study period, the strongest correlation is observed between France and Netherlands (0.9917); whereas the weakest is detected between Germany and Switzerland (0.1184). In addition, 13 of the 21 pairs (62%) have a correlation coefficient of more than 0.7; whereas only 4 of the 21 pairs (19%) have a correlation coefficient of below 0.3.Volatility correlations increased for all market pairs during the GFC period where none of the 21 correlation coefficients is below 0.7. Overall, we can conclude that the sample European real estate securities market conditional volatilities are in general highly interdependent.  In particular, volatility interactions are (much) stronger during the GFC period.

(Table 3 here)
5.2
The full-sample volatility spillover characteristics

Table 4 is the conditional volatility spillover table. Panel A is constructed using the row normalization method; i.e. the sum of the conditional variances in a row is 100%. Alternatively, as shown in Panel B of the same table, the column normalization method makes the sum of the conditional variances in each column equal to 1 (but not in each row).  The ijth entry is the estimated contribution to the forecast variance of market i, resulting from innovations to market j. The sum of variances in a row (column), excluding the contribution to its own volatilities (diagonal variances), indicates the impact on the volatilities of other markets, and the net volatility spillovers are the “from minus to” differences. The last row in the table is the contribution to the volatilities of all markets from this particular market. Finally, the total volatility spillover index is computed as the sum of all variances in the 7 x 7 matrix minus the sum of the diagonal variances. The volatility spillover table thus provides an approximate “input-output” decomposition of the total volatility spillover index (Diebold and Yilmaz, 2012). In our case with a 20-day (4 weeks) forecast variance, Panel A of Table 4 indicates that, on average, across the European regions, 48.90% of the forecast error variances are due to volatility spillovers among different markets. Similarly, the volatility spillover index was 45.70% using the column normalization method (Panel B).
(Table 4 here)
Given that over the full sample volatility spillover and spillover index can only provide an indication of the “average” volatility spillover behavior, we estimate volatility spillovers using 200-day rolling sample, into a total spillover plot (Figure 2), in order to assess the extent and nature of the volatility spillover variation over time, due to financial market evolution (e.g. increased linkages within the European stock markets and within the European real estate securities markets, due to the possible impact by European Economic and Monetary Union, EMU- Yang et al, 2005) and financial turbulences (e.g. GFC).



As observed from Figure 2 which illustrates a 200-day rolling sample total volatility spillover variation over the full period, the total volatility plot started at around 40% and climbed to its first peak of just below 75% in end 1991. Thereafter, the total spillover fluctuates between 20% and 65%, till reaches its second peak of exceeding the 75% level in 2002. One significant event is the introduction and implementation of the common currency, "Euro", during January 1999 to January 2002, and is associated with a moderate increase of the aggregate volatility spillovers in the sample markets (see also Section 5.3 below) The index then went through several cycles till it reached the highest of about 85% level around the GFC of 2007-2009. This evidence is line with Table 6 which reports an average total volatility spillover index of about 76.3% around the 2 ½ -year (July 2007 to December 2009) GFC period. 
(Figure 2 here)

From the total spillover results of Table 4, the “directional information” for the full sample period is derived. Overall, the seven real estate securities markets’ response to shocks from other markets appears to be diverse. As the number indicate, over the full period and at the 20-day (4-week) forecast horizon, the average directional volatility spillovers from each of the seven markets to others (“TO others”) varies between 10% (Switzerland) and 99% (France). Among them, the highest volatility exporter is France (99%); and is followed by Netherlands (86%), UK (46%), Germany (39%), Italy (33%), Sweden (30%) and Switzerland (10%). Next, the percentage of error variance of a market explained by the collective innovations in all foreign markets (“FROM others”) ranges between 26% for Switzerland and 64% for Netherlands. With 64% of its variance explained by other six real estate securities markets combined, Netherlands is clearly most sensitive to the volatility impacts from the other markets. After Netherlands, the real estate securities markets are ranked from most endogenous to most exogenous as follow: France (59%), UK (57%), Italy (49%), Germany (47%), Sweden (40%) and Switzerland (26%). Finally, our focus point is the “average net directional spillovers” which is the difference between the “contribution TO others” and the “contribution FROM others”, as this information will reveal which of the seven real estate securities market is the most dominant (i.e. influential) in exporting volatilities to the other markets. With an average net directional volatility spillover index of 40%, the French real estate securities market clearly dominates other European markets. This is followed by Netherlands (22%); whereas all other five real estate securities markets are considered a “net volatility receiver” with the “net directional volatility spillovers index of -8% (Germany), -10% (Sweden), -11% (UK) and -16% (Italy and Switzerland).

Figure 3 illustrates the pairwise volatility spillover between the French real estate market (the volatility leader) and the six other European markets. In general, the six total volatility plots display some similar fluctuating patterns over many rolling windows, suggesting that the time-varying volatility indices could be at least moderately correlated. The total volatility index ranges between 0% and 50% for the France-UK, France-Germany, France-Netherlands pairs and France-Sweden pairs; whereas it is between 0% and 45% for the France-Italy pair; and between 0% and 40% for the France-Switzerland pair. In consistent with full-sample results, Table 5 indicates the top two highest average total volatility index was approximately 39.6% (France-Netherlands) and 27.1% (France-UK). The volatility contribution from France to the other European real estate securities markets was between 8% and 41%. These figures were larger compared to the volatility contribution from each of the markets to France (between 5% and 38%). Consequently, the net directional volatility spillover from France to the other six markets was all positive, with the index ranging between 3% (France – Switzerland) and 6% (France-UK and France-Germany). These pairwise results confirm the dominant volatility role of the French real estate securities markets in the European region over the full sample period.      
(Figure 3 and Table 5 here)
5.3
The “Euro” and volatility spillovers

The Euro, the currency of the EMU, was introduced in January 1999 and went into circulation in January 2002.  To examine this event has had any impact on the volatility spillovers among the sample European real estate securities markets, we estimate a volatility spillover table for each of the two three-year periods: (a) pre-Euro: December 1995-December 1998; and (b) Euro/Post Euro: January 1999 – January 2002. Table 6 produces the results. As the numbers indicate, the total volatility spillover index was, respectively, 23.7% and 32.4%, for the pre-Euro and post-Euro. Hence, an additional 8.7% of the volatility forecast error variance in all seven markets comes from spillovers during the Euro/post-Euro period. Whilst Cappiello et al (2006) document an increase in correlations the stock and bond euro area markets after the introduction of the Euro; our results complements the literature from the volatility spillover perspective for the European real estate securities markets. Examining the net volatility spillover measure, whilst the French real estate securities market was ranked the most influential market (net index: 53-29=23%) during the three-year “pre-Euro” period, the UK real estate securities markets became the top “net-volatility exporter” (net index: 78-27 = 51%) in the “post-Euro” there-year period, implying a broader regional economic integration might outweigh the more narrow monetary integration during this period (McAllister and Lizieri,  2006).            
5.4
GFC and volatility spillovers

One key issue of interest is whether the recent GFC has indeed had any significant effects on the volatility spillovers among the European real estate securities markets, in addition to the GFC statistically significant effects on the daily returns and the conditional volatilities of real estate stock prices. To investigate the issue, Tables 7 and 8 present the volatility spillover relationship around the recent GFC period spanning from July 2, 2007 to December 31, 2009. Three important findings emerge from this analysis.

(a) The total volatility index around the GFC period is 76.3%, which represents a 56% increase in volatility interaction over the full period.  
(b) All the seven markets have become more interactive around the GFC period, with the “FROM others” index increases from 23.4% (Netherlands) to 200% (Switzerland).  Except for Netherlands, all the other six real estate securities markets also report an increase of between 10% (Switzerland) and 200% (Germany and Sweden) in the “TO others” index over the full period.    
(c) The German real estate securities market emerges as the most dominant market around the GFC period, with a net directional volatility spillover index of 47% (117-70). This is followed by the French real estate market with a net directional volatility spillover index of 38%, 13% for Sweden, 6% for Netherlands, -12% for the UK, -24% for Italy and -67% for Switzerland. 
(Tables 7 and 8 here)

 5.5
Orthogonalized real estate: volatility spillovers

Table 9 provides the volatility spillover table for the seven orthogonolized (unsecuritized) real estate indices over the full sample period, with Figure 4 profiles the 200-day rolling sample spillover variation over time. In addition, Table 10 provides the equivalent around the recent GFC period. The estimated average aggregate volatility spillover index was 22% for the full study period. As expected, much weaker conditional volatility intensity was reported for the seven unsecuritized real estate indices. Based on the prior literature that real estate securities are both “stock” and “real estate”, the contribution to the estimated spillover index was 22% (underlying real estate) and 26.9% (stock) during the full study period. In contrast, the contribution to the estimated spillover index was 53.90% (underlying real estate) and 22.4% (stock) around the period of GFC which was primarily triggered by the US real estate subprime crisis, and hence the orthogonolised real estate accounts for a larger proportion of the aggregate volatility spillovers. The French and German (unsecurutized) real estate were ranked, respectively, first in transmitting volatility to the other markets during the full study period (TO others: 49%- France) and around the GFC period (TO others: 99%-Germany). Similarly, all (unsecuritized) real estate markets have become more open during the GFC period. Finally, the net directional volatility spillover results confirm the leadership status of  the French and German (unsecuritized) real estate, respectively, as the dominant “net volatility exporter” during the full study period (net index: 10% - France) and around the GFC period (net index: 52% - Germany).  In all, our results imply that as real estate securities are a part of the domestic stock market since the stock market factor is expected to have contributed to the volatility spillovers across the sample real estate securities markets. However, the volatility interaction behavior of both real estate asset types (i.e. securitized and unsecuritized) could be different from each other in term of aggregate spillover magnitude and direction, gross and net directional volatility spillovers, as well the changes in the extent and nature of the spillover variation during different phases of the market period. Our results are thus in broad agreement with the literature that regards real estate securities as combinations of stock and underlying real estate (Giliberto, 1990).      
(Table 8, Figure 4 and Table 9 here)

5.6
Summary of results

Overall, our volatility spillover results are relatively robust to methods of row and column normalization. From variance decomposition, we conclude that each of the seven developed European real estate securities markets is relatively endogenous and interacts well with other markets. We find that the markets affecting other markets the most are the French, Netherlands, the UK and to a lesser degree, the German real estate securities markets. Similarly, the Netherlands, French and the UK markets are the most endogenous and open markets. Moreover, the French real estate securities market has the dominant volatility impacts on other markets over the full sample period. Similar to the stock and bond markets, the introduction and implementation of the Euro has caused a moderate increase of total volatility spillovers in the European real estate securities sector. Additional analyses reveal the seven markets have experienced an increase in their volatility correlation, as well as become more open and endogenous around the GFC period, with the German real estate securities market emerges as the most influential market in transmitting the conditional volatilities to other markets in the European region. 


Our results thus indicate that the interdependence among the seven real estate securities market volatilities is high because they are linked together by their geographical proximity, as well as close economic and monetary relationships. Consequently, our variance decomposition analysis underscores the dependence of each real estate securities market on the other six markets, since foreign markets together account for a non-negligible proportion of each market’s volatility forecast error variance. All the seven real estate securities markets are heavily or moderately influenced by volatility impacts from the foreign markets, with the Netherlands, French and the UK ranked as the most endogenous markets. At the same time, the French real estate market, being the "volatility leader", was exerting the greatest net volatility influence on other European markets rather than being influenced by other markets during the sample period. Finally, the cross impacts of real estate equity conditional volatilities, based on the volatility spillover analysis, help validate the evidence for a stronger interdependence among the equity conditional volatilities of the sample European real estate securities markets around the GFC period.  Thus, our present study on the interdependence of the European real estate securities markets in terms of second moment contributes supplementary findings to the existing literature.   
6
Conclusion

In this paper, we analyze the dynamic conditional volatility interdependence of seven developed European real estate securities markets for the period from January 1990 to March 2012. Specifically, we investigate the volatility spillover behavior among the UK, France, Germany, Netherlands, Italy, Sweden and Switzerland by first using the VAR-VECH-GARCH methodology to obtain the conditional volatilities and then estimate a total volatility spillover table and a volatility spillover index using a generalized VAR variance decomposition framework developed by Diebold and Yilmaz (2012). In addition to the aggregate volatility spillover index, we analyze directional spillovers “from the others”, “to the others” and “net volatility spillovers” to establish which market plays a dominant role in affecting the volatility of other European real estate securities markets during the full sample period and around the GFC period. 


Subject to the usual empirical caveats, the key findings may be summarized as follows: (1) the interdependence among European real estate securities markets’ conditional volatilities is generally high; (2) all the seven real estate securities markets are heavily or moderately influenced by volatility impacts from the foreign markets; (3) The French real estate securities market is the "volatility leader" for the full sample period. The net volatility innovations of France account for the highest shares of the forecast error variance in other markets during the full sample period; (4) there is a moderate increase of the total volatility spillovers in the sample real estate markets during the three-year period (January 1999-January 2002) when the Euro was introduced and implemented; (5) during the GFC period of June 2007–December 2009, the sample real estate securities markets become more volatile and the estimated conditional volatilities also increases significantly; (6) the seven markets have experienced an increase in their volatility correlation, as well as become more open around the GFC period; (7) Around the GFC, the German real estate securities market emerges as the most influential market in transmitting the conditional volatilities to other markets in the European region; and (7) the magnitude of volatility spillovers in unsecuritzed real estate is different from the securitized equivalent. The stock market factor contributes to the volatility spillovers in the real estate securities markets. 
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Table 1

Descriptive statistics on the time series of daily returns (USD)


[image: image1.emf]UK France Germany Netherlands Italy Sweden Switzerland US

 Mean -0.004% 0.021% 0.002% -0.002% -0.006% -0.008% 0.022% 0.023%

 Std. Dev. 1.446% 1.373% 1.711% 1.277% 1.910% 1.911% 1.298% 1.731%

 Skewness -0.2787 -0.1130 -0.4902 -0.2571 -0.3945 -0.1483 -0.0673 0.2157

 Kurtosis 11.1197 8.3967 15.5629 9.5140 11.7886 9.8455 6.4224 77.9300

 Jarque-Bera15988.73***7042.19***38327.43***10306.01***18793.75***11332.4***2831.62***1355247***

Q1(20) 73.72*** 42.64*** 42.58*** 77.76*** 37.26** 51.27*** 126.78*** 422.88***

Q2(20) 7331.22***5033.75***1525.35***7535.18***2130.56***2527.51*** 884.01*** 3288.46***

UK France Germany Netherlands Italy Sweden Switzerland US

 Mean -0.162% -0.038% -0.147% -0.047% -0.170% -0.048% -0.003% -0.076%

 Std. Dev. 2.979% 2.475% 2.931% 2.413% 3.154% 3.031% 1.533% 4.464%

 Skewness -0.1465 -0.0519 0.0682 -0.1280 -0.0063 0.1058 0.1645 0.1925

 Kurtosis 4.2897 4.3332 5.6427 4.5368 6.0266 4.1169 5.0517 15.4902

 Jarque-Bera 47.66*** 48.72*** 190.82*** 66.14*** 249.62*** 35.22*** 117.65*** 4255.19***

Q1(20) 23.46 23.38 22.11 29.99* 29.48* 16.99 32.43** 87.65***

Q2(20) 289.48*** 223.98*** 515.49*** 395.95*** 332.11*** 442.46*** 137.90*** 216.24***

Panel A: full period (Jan 2, 90 - Mar 15, 12)

Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)


Notes: The Q1 and Q2 statistics are the Ljung –Box statistics applied on the raw return and the squared of the return series, which test for autocorrelation up to 20 lags given in the table. ***, **, * - denotes statistical significance at the 1%, 5% and 10% level.  
Table 2

Key statistics of conditional volatilities 


[image: image2.emf]UK France Germany Netherlands Italy Sweden Switzerland

 Mean 0.022% 0.020% 0.030% 0.017% 0.038% 0.038% 0.019%

 Std. Dev. 0.032% 0.020% 0.032% 0.020% 0.039% 0.035% 0.011%

 Maximum 0.219% 0.115% 0.235% 0.117% 0.276% 0.190% 0.070%

 Minimum 0.003% 0.004% 0.002% 0.003% 0.007% 0.006% 0.005%

 Skewness 3.8838 2.7076 3.4210 2.9827 3.1603 1.8253 0.9020

 Kurtosis 19.4997 10.6918 17.5918 12.4699 14.9711 6.3493 3.6865

UK France Germany Netherlands Italy Sweden Switzerland

 Mean 0.089% 0.063% 0.084% 0.059% 0.102% 0.091% 0.025%

 Std. Dev. 0.057% 0.027% 0.058% 0.030% 0.071% 0.046% 0.011%

 Maximum 0.219% 0.115% 0.235% 0.117% 0.276% 0.190% 0.048%

 Minimum 0.016% 0.022% 0.017% 0.019% 0.022% 0.031% 0.006%

 Skewness 0.8699 0.7044 1.2586 0.7850 1.0751 0.7924 0.4141

 Kurtosis 2.4131 2.0385 3.3699 2.0554 2.7032 2.1454 2.0228

Panel A: full period (Jan 2, 90 - Mar 15, 12)

Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)


Notes: The seven conditional variance series are derived from a seven-variable diagonal VAR-VECH model which also accounts for the disturbances from the Global financial crisis and the effect of the US securitized real estate market on the seven European real estate securities markets.

Table 3

Correlation coefficients on the time series of the conditional volatilities


[image: image3.emf]UK France Germany Netherlands Italy Sweden Switzerland

UK 1.0000 0.9355 0.7401 0.9380 0.7847 0.7490 0.4002

France 0.9355 1.0000 0.7422 0.9917 0.8289 0.6956 0.2659

Germany 0.7401 0.7422 1.0000 0.7621 0.7713 0.4894 0.1184

Netherlands 0.9380 0.9917 0.7621 1.0000 0.8545 0.7103 0.2739

Italy 0.7847 0.8289 0.7713 0.8545 1.0000 0.5953 0.2592

Sweden 0.7490 0.6956 0.4894 0.7103 0.5953 1.0000 0.5722

Switzerland 0.4002 0.2659 0.1184 0.2739 0.2592 0.5722 1.0000

UK France Germany Netherlands Italy Sweden Switzerland

UK 1.0000 0.9556 0.7585 0.9449 0.8226 0.9214 0.9529

France 0.9556 1.0000 0.8975 0.9911 0.9325 0.9776 0.9050

Germany 0.7585 0.8975 1.0000 0.9157 0.9775 0.9273 0.7161

Netherlands 0.9449 0.9911 0.9157 1.0000 0.9495 0.9873 0.9028

Italy 0.8226 0.9325 0.9775 0.9495 1.0000 0.9499 0.7675

Sweden 0.9214 0.9776 0.9273 0.9873 0.9499 1.0000 0.9047

Switzerland 0.9529 0.9050 0.7161 0.9028 0.7675 0.9047 1.0000

Panel A: full period (Jan 2, 90 - Mar 15, 12)

Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)


Table 4

Volatility spillover tables, European real estate securities markets: January 2, 1990 – March 15, 2012 (USD) 


[image: image4.emf]UK FR GER NETH ITA SWE SWZ from others

United Kingdom (UK) 42.8 20.3 6.8 17.1 5.5 4.8 2.6 57

France (FR) 12.6 40.7 7.1 24 6.9 6.4 2.2 59

Germany (GER) 8 15 52.6 12.8 6.2 4.8 0.8 47

Netherlands (NETH) 10.8 27.9 8.1 36.4 7.7 6.9 2.2 64

Italy (ITA) 5.7 14 9.5 14.1 51.3 4.7 0.7 49

Sweden (SWE) 4.5 13.6 5.2 12 4 59.5 1.2 40

Switzerlands (SWI) 4.1 7.9 2.7 5.9 2.4 2.9 74.1 26

Contribution to others 46.0 99.0 39.0 86.0 33.0 30.0 10.0 343

Contribution including owns 88.0 139.0 92.0 122.0 84.0 90.0 84.0 48.90% (Total  spillover index)

UK FR GER NETH ITA SWE SWZ from others including ownNet spillovers

United Kingdom (UK) 48.4 14.6 7.4 14.0 6.5 5.3 3.1 50.9 99.3

France (FR) 14.2 29.2 7.7 19.6 8.2 7.1 2.6 59.5 88.7

Germany (GER) 9.0 10.8 57.2 10.5 7.4 5.3 1.0 43.9 101.1

Netherlands (NETH) 12.2 20.0 8.8 29.8 9.2 7.7 2.6 60.5 90.3

Italy (ITA) 6.4 10.0 10.3 11.5 61.1 5.2 0.8 44.4 105.5

Sweden (SWE) 5.1 9.8 5.7 9.8 4.8 66.1 1.4 36.5 102.6

Switzerlands (SWI) 4.6 5.7 2.9 4.8 2.9 3.2 88.4 24.1 112.5

Contribution to others 51.6 70.8 42.8 70.2 38.9 33.9 11.6 319.9 700.0 45.70%

Panel A: Row normalization

Panel B: Column normalization


Notes: The underlying variance decomposition is based upon a daily VAR of order 3, identified using a generalized VAR spillover framework proposed by Diebold and Yilmaz (2012) (forecast error variance decompositions are invariant to variable ordering). The (i , j)th value is the estimated contribution to the variance of the 20-day ahead real estate return forecast error of market i coming from innovations to the real estate return of market j.    

Table 5
Key volatility spillovers characteristics between the French and other European real estate securities markets (pairwise): January 2, 1990 – March 15, 2012 (USD) 


[image: image5.emf]Total volatility 

spillover index (%)

Volatility 

contribution FROM 

France

Volatility 

contribution TO 

France 

Net directional 

volatility spillovers

United Kindgom 27.1 30 24 6

Germany 18 21 15 6

Netherlands 39.6 41 38 3

Italy 17.7 20 15 5

Sweden 15.1 17 13 4

Switzerland 6.8 8 5 3


Table 6

The “Euro” and volatility spillovers

Panel A:
Pre-Euro (December 1995 – December 1998)  


[image: image6.emf]````

UK

FR GER NETH ITA SWE SWZ from others

United Kingdom (UK)

85.2 3.2 0.6 5.9 0.1 4 1

France (FR)

9.3 71.2 1.1 4.6 0.4 9 4.5

Germany (GER)

0.3 0.5 96 1.4 0.7 0.1 0.9

Netherlands (NETH)

11.4 13.9 0.8 66 0.9 4.6 2.6

Italy (ITA)

0.1 3.9 0.1 0.1 95 0.5 0.3

Sweden (SWE)

1.5 25 2.8 4.5 0.1 58.5 7.6

Switzerland (SWI)

8.3 7 0.1 7.9 0.1 14.5 62.2

Contribution to others

31 53 5 24 2 33 17 166

Contribution including owns

116 125 101 90 97 91 79 23.70%

(total spillover index)


Panel B: 
Euro/Post Euro (January 1999 – January 2002)


[image: image7.emf]````

UK

FR GER NETH ITA SWE SWZ from others

United Kingdom (UK)

72.9 1.9 5.2 1.6 3.2 14.7 0.5 27

France (FR)

15 56.7 6.8 7.5 4 9.4 0.6 43

Germany (GER)

28 5.1 51.5 4 0.9 10.5 0 49

Netherlands (NETH)

12.3 8.9 8.8 51.7 3.3 13 2 48

Italy (ITA)

3.1 0.4 1.4 0.6 92.5 1.2 0.8 7

Sweden (SWE)

17.8 6 8.3 6.2 0.8 60.3 0.6 40

Switzerland (SWI)

2.3 3.1 0.2 3.2 0.3 3.6 87.4 13

Contribution to others

78 25 31 23 12 52 5 227

Contribution including owns

151 82 82 75 105 113 92 32.40%

(total spillover index)

Notes: The underlying variance decomposition is based upon a daily VAR of order 3, identified using a generalized VAR spillover framework proposed by Diebold and Yilmaz (2012) (forecast error variance decompositions are invariant to variable ordering). The (i , j)th value is the estimated contribution to the variance of the 20-day ahead real estate return forecast error of market i coming from innovations to the real estate return of market j.    

Table 7

Volatility spillovers across the European real estate securities markets around the GFC: July 2, 2007 - Dec 31, 2009 


[image: image8.emf]UK FR GER NETH ITA SWE SWZ from others

United Kingdom (UK)

26.7 20.9 12.6 17.5 7 12.9 2.5 73

France (FR)

11.3 26.9 17.9 17.2 9.5 15.7 1.5 73

Germany (GER)

10.3 20.3 29.9 13.2 9.1 15.7 1.5 70

Netherlands (NETH)

11.7 21.1 20.2 20.7 9.8 14.2 2.4 79

Italy (ITA)

10 17 25.5 14.6 17 15.1 0.8 83

Sweden (SWE)

9.2 19 22.4 15 9.5 23.1 1.9 77

Switzerland (SWI)

8.9 13.2 18.1 7.8 13.9 16.5 21.5 78

Contribution to others

61 111 117 85 59 90 11 534

Contribution including owns

88 138 146 106 76 113 32 76.30%

(total spillover index)


Notes: The underlying variance decomposition is based upon a daily VAR of order 3, identified using a generalized VAR spillover framework proposed by Diebold and Yilmaz (2012) (forecast error variance decompositions are invariant to variable ordering). The (i , j)th value is the estimated contribution to the variance of the 20-day ahead real estate return forecast error of market i coming from innovations to the real estate return of market j.    

Table 8

Comparison of net directional volatility spillovers (USD)


[image: image9.emf]To others From others Net To others From others Net

United Kingdom 46.0 57.0 -11.0 61.0

73

-12.0

France 99.0 59.0 40.0 111.0

73

38.0

Germany 39.0 47.0 -8.0 117.0

70

47.0

Netherlands 86.0 64.0 22.0 85.0

79

6.0

Italy 33.0 49.0 -16.0 59.0

83

-24.0

Sweden  30.0 40.0 -10.0 90.0

77

13.0

Switzerlands 10.0 26.0 -16.0 11.0

78

-67.0

Full sample period Global financial crisis (GFC)


Table 9
Volatility spillover table for European (orthogonalized) real estate markets: January 2, 1990 – March 15, 2012 (USD)


[image: image10.emf]UK FR GER NETH ITA SWE SWZ from others

United Kingdom (UK) 70.4 11.7 1.6 11.2 1.8 0.6 2.6 30

France (FR) 6.9 61.3 3.4 21.5 2.9 2.3 1.7 39

Germany (GER) 1.3 5.9 84.8 4.6 2 1.2 0.2 15

Netherlands (NETH) 6.6 20.3 3 62.4 3.8 1.8 2.1 38

Italy (ITA) 0.8 2.5 2.5 4.6 89 0.4 0.3 11

Sweden (SWE) 0.6 4.5 1.1 2.5 0.6 90.2 0.5 10

Switzerland (SWZ) 3.2 4.2 0.6 3.1 0.3 0.8 87.8 12

Contribution to others 19 49 12 48 11 7 7 154

Contribution including owns 90 110 97 110 100 97 95 22.00% (total spillover index)


Notes: Based on the row normalization method. The underlying variance decomposition is based upon a daily VAR of order 3, identified using a generalized VAR spillover framework proposed by Diebold and Yilmaz (2012)(forecast error variance decompositions are invariant to variable ordering). The (i , j)th value is the estimated contribution to the variance of the 20-day ahead real estate return forecast error of market i coming from innovations to the real estate return of market j.    

Table 10
Volatility spillovers across the European orthogonalized real estate markets around the GFC: July 2, 2007 - Dec 31, 2009 


[image: image11.emf]UK FR GER NETH ITA SWE SWZ from others

United Kingdom (UK)

3.3 22.6 4.9 15.2 9.9 1.7 2.4 57

France (FR)

5.1 43.5 14.6 14.4 13.9 8.1 0.4 57

Germany (GER)

1 13 52.5 4.2 17.4 11.1 0.8 47

Netherlands (NETH)

7.4 22 15.8 33 12.5 7.7 1.5 67

Italy (ITA)

1.5 4.2 27.9 5 56.8 3.9 0.5 43

Sweden (SWE)

1.8 13.5 29.2 9 14 30.8 1.6 69

Switzerlands (SWI)

8.7 5.4 6.6 1.3 11.1 4.1 62.8 37

Contribution to others

26 81 99 49 79 37 7 377

Contribution including owns

69 124 152 82 136 68 70 53.90%

(Total  spillover index)


 Notes: Based on the row normalization method. The underlying variance decomposition is based upon a daily VAR of order 3, identified using a generalized VAR spillover framework proposed by Diebold and Yilmaz (2012)(forecast error variance decompositions are invariant to variable ordering). The (i , j)th value is the estimated contribution to the variance of the 20-day ahead real estate return forecast error of market i coming from innovations to the real estate return of market j.    

Figure 1 
Time series of conditional variances of European real estate securities markets (USD)
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Figure 2

Total volatility spillovers, European real estate securities markets (USD) 
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Figure 3
Volatility spillovers between the French and other European real estate securities markets: January 2, 1990 – March 15, 2012 (USD)

France and UK (volatility spillover index: 27.10%)

[image: image14.emf]Volatility spillover plot. 200-day window. 20 steps forecast horizon

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

0

10

20

30

40

50


France and Germany (volatility spillover index: 18%)
[image: image15.emf]Volatility spillover plot. 200-day window. 20 steps forecast horizon
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France and Netherlands (volatility spillover index: 39.6%)
[image: image16.emf]Volatility spillover plot. 200-day window. 20 steps forecast horizon
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France and Italy (volatility spillover index: 17.70%)
[image: image17.emf]Volatility spillover plot. 200-day window. 20 steps forecast horizon
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France and Sweden (volatility spillover index: 15.10%)

[image: image18.emf]Volatility spillover plot. 200-day window. 20 steps forecast horizon
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France and Switzerland (volatility spillover index: 6.8%) 

[image: image19.emf]Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Figure 4
Total volatility spillovers, European orthogonalized real estate markets (USD)
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� According to Diebold and Yilmaz (2012), the Cholsesky factorization method is able to achieve orthogonality; but the variance decompositions depends on the ordering of the variables. Instead, the generalized VAR framework of Pesaran and Sim (1998) produces variance decompositions which are invariant to the ordering by allowing correlated shocks and using the historically observed distribution of the errors to account for the shocks.    
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vol

		VAR 3 lags, 20 steps forecast horizon

		Row normilizaion

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		UK		42.8		20.3		6.8		17.1		5.5		4.8		2.6		57

		FR		12.6		40.7		7.1		24		6.9		6.4		2.2		59

		GER		8		15		52.6		12.8		6.2		4.8		0.8		47

		NETH		10.8		27.9		8.1		36.4		7.7		6.9		2.2		64

		ITA		5.7		14		9.5		14.1		51.3		4.7		0.7		49

		SWE		4.5		13.6		5.2		12		4		59.5		1.2		40

		SWZ		4.1		7.9		2.7		5.9		2.4		2.9		74.1		26

		TOTAL		88.5		139.4		92		122.3		84		90		83.8

		Contribution to others		46		99		39		86		33		30		10		343

		Contribution including owns		88		139		92		122		84		90		84		48.90%

		column normalization

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others		including own

		UK		48.4		14.6		7.4		14.0		6.5		5.3		3.1		50.9		99.3

		FR		14.2		29.2		7.7		19.6		8.2		7.1		2.6		59.5		88.7

		GER		9.0		10.8		57.2		10.5		7.4		5.3		1.0		43.9		101.1

		NETH		12.2		20.0		8.8		29.8		9.2		7.7		2.6		60.5		90.3

		ITA		6.4		10.0		10.3		11.5		61.1		5.2		0.8		44.4		105.5

		SWE		5.1		9.8		5.7		9.8		4.8		66.1		1.4		36.5		102.6

		SWZ		4.6		5.7		2.9		4.8		2.9		3.2		88.4		24.1		112.5

		Contribution to others		51.6		70.8		42.8		70.2		38.9		33.9		11.6		319.9		700.0

		Contribution including owns		100.0		100.0		100.0		100.0		100.0		100.0		14.7				45.70%

		for report

		20-step

		Panel A: Row normalization

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		42.8		20.3		6.8		17.1		5.5		4.8		2.6		57

		France (FR)		12.6		40.7		7.1		24		6.9		6.4		2.2		59

		Germany (GER)		8		15		52.6		12.8		6.2		4.8		0.8		47

		Netherlands (NETH)		10.8		27.9		8.1		36.4		7.7		6.9		2.2		64

		Italy (ITA)		5.7		14		9.5		14.1		51.3		4.7		0.7		49

		Sweden (SWE)		4.5		13.6		5.2		12		4		59.5		1.2		40

		Switzerlands (SWI)		4.1		7.9		2.7		5.9		2.4		2.9		74.1		26

		Contribution to others		46.0		99.0		39.0		86.0		33.0		30.0		10.0		343

		Contribution including owns		88.0		139.0		92.0		122.0		84.0		90.0		84.0		48.90%		(Total  spillover index)

		Panel B: Column normalization

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others		including own		Net spillovers

		United Kingdom (UK)		48.4		14.6		7.4		14.0		6.5		5.3		3.1		50.9		99.3

		France (FR)		14.2		29.2		7.7		19.6		8.2		7.1		2.6		59.5		88.7

		Germany (GER)		9.0		10.8		57.2		10.5		7.4		5.3		1.0		43.9		101.1

		Netherlands (NETH)		12.2		20.0		8.8		29.8		9.2		7.7		2.6		60.5		90.3

		Italy (ITA)		6.4		10.0		10.3		11.5		61.1		5.2		0.8		44.4		105.5

		Sweden (SWE)		5.1		9.8		5.7		9.8		4.8		66.1		1.4		36.5		102.6

		Switzerlands (SWI)		4.6		5.7		2.9		4.8		2.9		3.2		88.4		24.1		112.5

		Contribution to others		51.6		70.8		42.8		70.2		38.9		33.9		11.6		319.9		700.0		45.70%



		Nert directional volatility spillovers

				Row normalization						Column normalization

				To others		Fr others		Net		To others		Fr others		Net

		United Kingdom		46.0		57.0		-11.0		51.6		50.9		0.7

		France		99.0		59.0		40.0		70.8		59.5		11.3

		Germany		39.0		47.0		-8.0		42.8		43.9		-1.1

		Netherlands		86.0		64.0		22.0		70.2		60.5		9.8

		Italy		33.0		49.0		-16.0		38.9		44.4		-5.5

		Sweden 		30.0		40.0		-10.0		33.9		36.5		-2.6

		Switzerlands		10.0		26.0		-16.0		11.6		24.1		-12.6
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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gfc

		UK   FR  GER		NETH ITA		SW		E  SW		Z  Fr		om Ot		hers

		UK						26.7		20.9		12.6		17.5		7		12.9		2.5		73

		FR						11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		GER						10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		NETH						11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		ITA						10		17		25.5		14.6		17		15.1		0.8		83

		SWE						9.2		19		22.4		15		9.5		23.1		1.9		77

		SWZ						8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution		to others				61		111		117		85		59		90		11		534

		Contribution		including		own		88		138		146		106		76		113		32		76.30%

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		26.7		20.9		12.6		17.5		7		12.9		2.5		73

		France (FR)		11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		Germany (GER)		10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		Netherlands (NETH)		11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		Italy (ITA)		10		17		25.5		14.6		17		15.1		0.8		83

		Sweden (SWE)		9.2		19		22.4		15		9.5		23.1		1.9		77

		Switzerland (SWI)		8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution to others		61		111		117		85		59		90		11		534

		Contribution including owns		88		138		146		106		76		113		32		76.30%		(total spillover index)

		Nert directional volatility spillovers

				Full sample period						Global financial crisis (GFC)

				To others		From others		Net		To others		From others		Net

		United Kingdom		46.0		57.0		-11.0		61.0		73		-12.0

		France		99.0		59.0		40.0		111.0		73		38.0

		Germany		39.0		47.0		-8.0		117.0		70		47.0

		Netherlands		86.0		64.0		22.0		85.0		79		6.0

		Italy		33.0		49.0		-16.0		59.0		83		-24.0

		Sweden		30.0		40.0		-10.0		90.0		77		13.0

		Switzerlands		10.0		26.0		-16.0		11.0		78		-67.0

		Pre-Euro

		````		UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		85.2		3.2		0.6		5.9		0.1		4		1

		France (FR)		9.3		71.2		1.1		4.6		0.4		9		4.5

		Germany (GER)		0.3		0.5		96		1.4		0.7		0.1		0.9

		Netherlands (NETH)		11.4		13.9		0.8		66		0.9		4.6		2.6

		Italy (ITA)		0.1		3.9		0.1		0.1		95		0.5		0.3

		Sweden (SWE)		1.5		25		2.8		4.5		0.1		58.5		7.6

		Switzerland (SWI)		8.3		7		0.1		7.9		0.1		14.5		62.2

		Contribution to others		31		53		5		24		2		33		17		166

		Contribution including owns		116		125		101		90		97		91		79		23.70%		(total spillover index)

		euro/post euro

		````		UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		72.9		1.9		5.2		1.6		3.2		14.7		0.5		27

		France (FR)		15		56.7		6.8		7.5		4		9.4		0.6		43

		Germany (GER)		28		5.1		51.5		4		0.9		10.5		0		49

		Netherlands (NETH)		12.3		8.9		8.8		51.7		3.3		13		2		48

		Italy (ITA)		3.1		0.4		1.4		0.6		92.5		1.2		0.8		7

		Sweden (SWE)		17.8		6		8.3		6.2		0.8		60.3		0.6		40

		Switzerland (SWI)		2.3		3.1		0.2		3.2		0.3		3.6		87.4		13

		Contribution to others		78		25		31		23		12		52		5		227

		Contribution including owns		151		82		82		75		105		113		92		32.40%		(total spillover index)






_1396885649.xls
gfc

		UK   FR  GER		NETH ITA		SW		E  SW		Z  Fr		om Ot		hers

		UK						26.7		20.9		12.6		17.5		7		12.9		2.5		73

		FR						11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		GER						10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		NETH						11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		ITA						10		17		25.5		14.6		17		15.1		0.8		83

		SWE						9.2		19		22.4		15		9.5		23.1		1.9		77

		SWZ						8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution		to others				61		111		117		85		59		90		11		534

		Contribution		including		own		88		138		146		106		76		113		32		76.30%

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		26.7		20.9		12.6		17.5		7		12.9		2.5		73

		France (FR)		11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		Germany (GER)		10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		Netherlands (NETH)		11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		Italy (ITA)		10		17		25.5		14.6		17		15.1		0.8		83

		Sweden (SWE)		9.2		19		22.4		15		9.5		23.1		1.9		77

		Switzerland (SWI)		8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution to others		61		111		117		85		59		90		11		534

		Contribution including owns		88		138		146		106		76		113		32		76.30%		(total spillover index)

		Nert directional volatility spillovers

				Full sample period						Global financial crisis (GFC)

				To others		From others		Net		To others		From others		Net

		United Kingdom		46.0		57.0		-11.0		61.0		73		-12.0

		France		99.0		59.0		40.0		111.0		73		38.0

		Germany		39.0		47.0		-8.0		117.0		70		47.0

		Netherlands		86.0		64.0		22.0		85.0		79		6.0

		Italy		33.0		49.0		-16.0		59.0		83		-24.0

		Sweden		30.0		40.0		-10.0		90.0		77		13.0

		Switzerlands		10.0		26.0		-16.0		11.0		78		-67.0

		Pre-Euro

		````		UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		85.2		3.2		0.6		5.9		0.1		4		1

		France (FR)		9.3		71.2		1.1		4.6		0.4		9		4.5

		Germany (GER)		0.3		0.5		96		1.4		0.7		0.1		0.9

		Netherlands (NETH)		11.4		13.9		0.8		66		0.9		4.6		2.6

		Italy (ITA)		0.1		3.9		0.1		0.1		95		0.5		0.3

		Sweden (SWE)		1.5		25		2.8		4.5		0.1		58.5		7.6

		Switzerland (SWI)		8.3		7		0.1		7.9		0.1		14.5		62.2

		Contribution to others		31		53		5		24		2		33		17		166

		Contribution including owns		116		125		101		90		97		91		79		23.70%		(total spillover index)

		euro/post euro

		````		UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		72.9		1.9		5.2		1.6		3.2		14.7		0.5		27

		France (FR)		15		56.7		6.8		7.5		4		9.4		0.6		43

		Germany (GER)		28		5.1		51.5		4		0.9		10.5		0		49

		Netherlands (NETH)		12.3		8.9		8.8		51.7		3.3		13		2		48

		Italy (ITA)		3.1		0.4		1.4		0.6		92.5		1.2		0.8		7

		Sweden (SWE)		17.8		6		8.3		6.2		0.8		60.3		0.6		40

		Switzerland (SWI)		2.3		3.1		0.2		3.2		0.3		3.6		87.4		13

		Contribution to others		78		25		31		23		12		52		5		227

		Contribution including owns		151		82		82		75		105		113		92		32.40%		(total spillover index)
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		UK   FR  GER		NETH ITA		SW		E  SW		Z  Fr		om Ot		hers

		UK						26.7		20.9		12.6		17.5		7		12.9		2.5		73

		FR						11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		GER						10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		NETH						11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		ITA						10		17		25.5		14.6		17		15.1		0.8		83

		SWE						9.2		19		22.4		15		9.5		23.1		1.9		77

		SWZ						8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution		to others				61		111		117		85		59		90		11		534

		Contribution		including		own		88		138		146		106		76		113		32		76.30%

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		26.7		20.9		12.6		17.5		7		12.9		2.5		73

		France (FR)		11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		Germany (GER)		10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		Netherlands (NETH)		11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		Italy (ITA)		10		17		25.5		14.6		17		15.1		0.8		83

		Sweden (SWE)		9.2		19		22.4		15		9.5		23.1		1.9		77

		Switzerland (SWI)		8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution to others		61		111		117		85		59		90		11		534

		Contribution including owns		88		138		146		106		76		113		32		76.30%		(total spillover index)

		Nert directional volatility spillovers

				Full sample period						Global financial crisis (GFC)

				To others		From others		Net		To others		From others		Net

		United Kingdom		46.0		57.0		-11.0		61.0		73		-12.0

		France		99.0		59.0		40.0		111.0		73		38.0

		Germany		39.0		47.0		-8.0		117.0		70		47.0

		Netherlands		86.0		64.0		22.0		85.0		79		6.0

		Italy		33.0		49.0		-16.0		59.0		83		-24.0

		Sweden		30.0		40.0		-10.0		90.0		77		13.0

		Switzerlands		10.0		26.0		-16.0		11.0		78		-67.0






_1396115777.xls
gfc

		UK   FR  GER		NETH ITA		SW		E  SW		Z  Fr		om Ot		hers

		UK						26.7		20.9		12.6		17.5		7		12.9		2.5		73

		FR						11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		GER						10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		NETH						11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		ITA						10		17		25.5		14.6		17		15.1		0.8		83

		SWE						9.2		19		22.4		15		9.5		23.1		1.9		77

		SWZ						8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution		to others				61		111		117		85		59		90		11		534

		Contribution		including		own		88		138		146		106		76		113		32		76.30%

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		26.7		20.9		12.6		17.5		7		12.9		2.5		73

		France (FR)		11.3		26.9		17.9		17.2		9.5		15.7		1.5		73

		Germany (GER)		10.3		20.3		29.9		13.2		9.1		15.7		1.5		70

		Netherlands (NETH)		11.7		21.1		20.2		20.7		9.8		14.2		2.4		79

		Italy (ITA)		10		17		25.5		14.6		17		15.1		0.8		83

		Sweden (SWE)		9.2		19		22.4		15		9.5		23.1		1.9		77

		Switzerland (SWI)		8.9		13.2		18.1		7.8		13.9		16.5		21.5		78

		Contribution to others		61		111		117		85		59		90		11		534

		Contribution including owns		88		138		146		106		76		113		32		76.30%		(total spillover index)

		Nert directional volatility spillovers

				Full sample period						Global financial crisis (GFC)

				To others		From others		Net		To others		From others		Net

		United Kingdom		46.0		57.0		-11.0		61.0		73		-12.0

		France		99.0		59.0		40.0		111.0		73		38.0

		Germany		39.0		47.0		-8.0		117.0		70		47.0

		Netherlands		86.0		64.0		22.0		85.0		79		6.0

		Italy		33.0		49.0		-16.0		59.0		83		-24.0

		Sweden		30.0		40.0		-10.0		90.0		77		13.0

		Switzerlands		10.0		26.0		-16.0		11.0		78		-67.0
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		UK   FR		GER  NET		H ITA		SW		E  SW		Z  Fr		om Ot		hers

		UK				4		3.3		22.6		4.9		15.2		9.9		1.7		2.4		57

		FR						5.1		43.5		14.6		14.4		13.9		8.1		0.4		57

		GER						1		13		52.5		4.2		17.4		11.1		0.8		47

		NETH						7.4		22		15.8		33		12.5		7.7		1.5		67

		ITA						1.5		4.2		27.9		5		56.8		3.9		0.5		43

		SWE						1.8		13.5		29.2		9		14		30.8		1.6		69

		SWZ						8.7		5.4		6.6		1.3		11.1		4.1		62.8		37

		Contribution		to others				26		81		99		49		79		37		7		377

		Contribution		including		own		69		124		152		82		136		68		70		53.90%

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		3.3		22.6		4.9		15.2		9.9		1.7		2.4		57

		France (FR)		5.1		43.5		14.6		14.4		13.9		8.1		0.4		57

		Germany (GER)		1		13		52.5		4.2		17.4		11.1		0.8		47

		Netherlands (NETH)		7.4		22		15.8		33		12.5		7.7		1.5		67

		Italy (ITA)		1.5		4.2		27.9		5		56.8		3.9		0.5		43

		Sweden (SWE)		1.8		13.5		29.2		9		14		30.8		1.6		69

		Switzerlands (SWI)		8.7		5.4		6.6		1.3		11.1		4.1		62.8		37

		Contribution to others		26		81		99		49		79		37		7		377

		Contribution including owns		69		124		152		82		136		68		70		53.90%		(Total  spillover index)
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		VECH-USD

		System: VECHUSD

		Estimation Method: ARCH Maximum Likelihood (BHHH)

		Covariance specification: Diagonal VECH

		Date: 04/06/12   Time: 21:40

		Sample: 1/03/1990 3/15/2012

		Included observations: 5792

		Total system (balanced) observations 40544

		Disturbance assumption: Student's t distribution

		Presample covariance: backcast (parameter =0.7)

		Convergence achieved after 22 iterations

				Coefficient		Std. Error		z-Statistic		Prob.

		C(11)		0.000205		0.000109		1.88648		0.0592

		C(12)		0.076475		0.013102		5.836887		0

		C(13)		0.009352		0.008465		1.104825		0.2692

		C(14)		-0.027475		0.017927		-1.532659		0.1254

		C(15)		0.016859		0.007782		2.166248		0.0303

		C(16)		0.006732		0.008616		0.781404		0.4346

		C(17)		0.005509		0.010014		0.550131		0.5822

		C(18)		-0.006404		0.015163		-0.422346		0.6728

		C(110)		0.185769		0.011507		16.14402		0

		C(120)		-0.001745		0.000723		-2.413022		0.0158

		C(21)		0.000357		0.000119		2.997091		0.0027

		C(22)		0.095031		0.013205		7.196698		0

		C(23)		0.014874		0.008122		1.831303		0.0671

		C(24)		-0.029508		0.01821		-1.620388		0.1051

		C(25)		0.012942		0.007987		1.620479		0.1051

		C(26)		0.024667		0.00814		3.030189		0.0024

		C(27)		-0.002508		0.010322		-0.243		0.808

		C(28)		-0.070647		0.015268		-4.62711		0

		C(210)		0.136248		0.011472		11.87657		0

		C(220)		-0.000857		0.000724		-1.18421		0.2363

		C(31)		0.000392		0.000127		3.101258		0.0019

		C(32)		0.0654		0.013939		4.692005		0

		C(33)		-0.011114		0.012479		-0.890612		0.3731

		C(34)		-0.056331		0.019702		-2.859204		0.0042

		C(35)		0.009378		0.009878		0.949357		0.3424

		C(36)		0.02096		0.008392		2.497444		0.0125

		C(37)		0.01556		0.010828		1.43709		0.1507

		C(38)		0.017253		0.016641		1.036786		0.2998

		C(310)		0.136996		0.012091		11.33006		0

		C(320)		-0.002267		0.000729		-3.111984		0.0019

		C(41)		0.000114		0.000105		1.092662		0.2745

		C(42)		0.066672		0.012053		5.531632		0

		C(43)		-0.002119		0.00819		-0.258695		0.7959

		C(44)		-0.015361		0.015963		-0.962277		0.3359

		C(45)		0.003091		0.007273		0.425031		0.6708

		C(46)		0.021545		0.007546		2.855196		0.0043

		C(47)		-0.01208		0.0088		-1.372731		0.1698

		C(48)		-0.011628		0.013457		-0.864123		0.3875

		C(410)		0.128369		0.0108		11.88624		0

		C(420)		-0.000651		0.000688		-0.944956		0.3447

		C(51)		0.000175		0.000154		1.133349		0.2571

		C(52)		0.052987		0.017044		3.108759		0.0019

		C(53)		0.023044		0.014227		1.619683		0.1053

		C(54)		-0.041176		0.023392		-1.760274		0.0784

		C(55)		-0.015808		0.012156		-1.300428		0.1935

		C(56)		0.024085		0.010619		2.268007		0.0233

		C(57)		0.018893		0.012988		1.454708		0.1458

		C(58)		0.002322		0.019642		0.118204		0.9059

		C(510)		0.160878		0.01463		10.99659		0

		C(520)		-0.002298		0.000839		-2.739807		0.0061

		C(61)		0.000362		0.000149		2.426733		0.0152

		C(62)		0.055896		0.017684		3.160832		0.0016

		C(63)		0.019593		0.010927		1.793003		0.073

		C(64)		-0.055562		0.02236		-2.484931		0.013

		C(65)		0.005716		0.010684		0.535028		0.5926

		C(66)		0.02229		0.012053		1.849291		0.0644

		C(67)		-0.006824		0.014304		-0.477093		0.6333

		C(68)		-0.002734		0.019908		-0.137334		0.8908

		C(610)		0.206772		0.013198		15.6664		0

		C(620)		-0.001063		0.000842		-1.262671		0.2067

		C(71)		0.00029		0.000125		2.320694		0.0203

		C(72)		0.034131		0.013258		2.574377		0.01

		C(73)		-0.004642		0.009555		-0.485785		0.6271

		C(74)		0.002424		0.017833		0.135956		0.8919

		C(75)		0.003651		0.009255		0.394485		0.6932

		C(76)		0.02579		0.009595		2.687869		0.0072

		C(77)		-0.132238		0.012286		-10.76307		0

		C(78)		0.023598		0.015772		1.496136		0.1346

		C(710)		0.034177		0.009504		3.596125		0.0003

		C(720)		-0.000362		0.00047		-0.769348		0.4417

				Variance Equation Coefficients

		C(79)		8.35E-08		1.80E-08		4.649941		0

		C(80)		0.109308		0.005718		19.11562		0

		C(81)		0.112345		0.003243		34.64233		0

		C(82)		0.137693		0.003453		39.87845		0

		C(83)		0.121833		0.003184		38.26683		0

		C(84)		0.162153		0.003822		42.42217		0

		C(85)		0.115976		0.003402		34.09032		0

		C(86)		0.100694		0.00387		26.01918		0

		C(87)		0.122215		0.00828		14.76084		0

		C(88)		0.053265		0.007323		7.27363		0

		C(89)		0.06276		0.008763		7.161938		0

		C(90)		0.049641		0.007871		6.306649		0

		C(91)		0.025642		0.010769		2.381051		0.0173

		C(92)		0.046509		0.00752		6.185083		0

		C(93)		0.037894		0.007726		4.904895		0

		C(94)		0.991128		0.000484		2048.69		0

		C(95)		0.993606		0.000268		3705.833		0

		C(96)		0.989936		0.000376		2630.093		0

		C(97)		0.992697		0.000297		3347.792		0

		C(98)		0.98791		0.000512		1929.832		0

		C(99)		0.993194		0.000307		3229.95		0

		C(100)		0.994746		0.000305		3266.781		0

		C(101)		3.15E-07		1.50E-07		2.102968		0.0355

				t-Distribution (Degree of Freedom)

		C(102)		6.138324		0.173934		35.29102		0

		Log likelihood		128650.7		Schwarz criterion				-44.28297

		Avg. log likelihood		3.173113		Hannan-Quinn criter.				-44.3535

		Akaike info criterion		-44.39112

		Equation: UKUSD = C(11)+C(12)*UKUSD(-1)+C(13)*GERUSD(-1)

		+C(14)*NETHUSD(-1)+C(15)*ITAUSD(-1)+C(16)*SWEUSD(-1)

		+C(17)*SWZUSD(-1)+C(18)*FRUSD(-1)+C(110)*USUSD+C(120)

		*GFC

		R-squared		0.069964		Mean dependent var				-3.51E-05

		Adjusted R-squared		0.068517		S.D. dependent var				0.01446

		S.E. of regression		0.013956		Sum squared resid				1.126104

		Durbin-Watson stat		2.145514

		Equation: FRUSD =C(21)+C(22)*UKUSD(-1)+C(23)*GERUSD(-1)

		+C(24)*NETHUSD(-1)+C(25)*ITAUSD(-1)+C(26)*SWEUSD(-1)

		+C(27)*SWZUSD(-1)+C(28)*FRUSD(-1)+C(210)*USUSD+C(220)

		*GFC

		R-squared		0.062074		Mean dependent var				0.00021

		Adjusted R-squared		0.060614		S.D. dependent var				0.013732

		S.E. of regression		0.01331		Sum squared resid				1.024283

		Durbin-Watson stat		2.062625

		Equation: GERUSD=C(31)+C(32)*UKUSD(-1)+C(33)*GERUSD(-1)

		+C(34)*NETHUSD(-1)+C(35)*ITAUSD(-1)+C(36)*SWEUSD(-1)

		+C(37)*SWZUSD(-1)+C(38)*FRUSD(-1)+C(310)*USUSD+C(320)

		*GFC

		R-squared		0.040881		Mean dependent var				1.58E-05

		Adjusted R-squared		0.039388		S.D. dependent var				0.01711

		S.E. of regression		0.016769		Sum squared resid				1.625954

		Durbin-Watson stat		2.018544

		Equation: NETHUSD=C(41)+C(42)*UKUSD(-1)+C(43)*GERUSD(-1)

		+C(44)*NETHUSD(-1)+C(45)*ITAUSD(-1)+C(46)*SWEUSD(-1)

		+C(47)*SWZUSD(-1)+C(48)*FRUSD(-1)+C(410)*USUSD+C(420)

		*GFC

		R-squared		0.066288		Mean dependent var				-1.59E-05

		Adjusted R-squared		0.064834		S.D. dependent var				0.012768

		S.E. of regression		0.012347		Sum squared resid				0.881513

		Durbin-Watson stat		2.05969

		Equation: ITAUSD=C(51)+C(52)*UKUSD(-1)+C(53)*GERUSD(-1)

		+C(54)*NETHUSD(-1)+C(55)*ITAUSD(-1)+C(56)*SWEUSD(-1)

		+C(57)*SWZUSD(-1)+C(58)*FRUSD(-1)+C(510)*USUSD+C(520)

		*GFC

		R-squared		0.046202		Mean dependent var				-6.37E-05

		Adjusted R-squared		0.044718		S.D. dependent var				0.019106

		S.E. of regression		0.018674		Sum squared resid				2.016204

		Durbin-Watson stat		2.029098

		Equation: SWEUSD=C(61)+C(62)*UKUSD(-1)+C(63)*GERUSD(-1)

		+C(64)*NETHUSD(-1)+C(65)*ITAUSD(-1)+C(66)*SWEUSD(-1)

		+C(67)*SWZUSD(-1)+C(68)*FRUSD(-1)+C(610)*USUSD+C(620)

		*GFC

		R-squared		0.053896		Mean dependent var				-7.33E-05

		Adjusted R-squared		0.052423		S.D. dependent var				0.019105

		S.E. of regression		0.018598		Sum squared resid				1.99986

		Durbin-Watson stat		2.004217

		Equation: SWZUSD=C(71)+C(72)*UKUSD(-1)+C(73)*GERUSD(-1)

		+C(74)*NETHUSD(-1)+C(75)*ITAUSD(-1)+C(76)*SWEUSD(-1)

		+C(77)*SWZUSD(-1)+C(78)*FRUSD(-1)+C(710)*USUSD+C(720)

		*GFC

		R-squared		0.028869		Mean dependent var				0.000226

		Adjusted R-squared		0.027357		S.D. dependent var				0.012973

		S.E. of regression		0.012794		Sum squared resid				0.94644

		Durbin-Watson stat		2.095553

		Covariance specification: Diagonal VECH

		GARCH = M + A1.*RESID(-1)*RESID(-1)' + D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))'D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))' + B1.*GARCH(-1) + E1.*GFC

		M is a scalar

		A1 is a rank one matrix

		D1 is a rank one matrix

		B1 is a rank one matrix

		E1 is a scalar

				Transformed Variance Coefficients

				Coefficient		Std. Error		z-Statistic		Prob.

		M		8.35E-08		1.80E-08		4.649941		0

		A1(1,1)		0.011948		0.00125		9.55781		0

		A1(1,2)		0.01228		0.000847		14.49994		0

		A1(1,3)		0.015051		0.001006		14.96273		0

		A1(1,4)		0.013317		0.000888		14.99556		0

		A1(1,5)		0.017725		0.001057		16.76779		0

		A1(1,6)		0.012677		0.000854		14.84738		0

		A1(1,7)		0.011007		0.000766		14.36661		0

		A1(2,2)		0.012621		0.000729		17.32116		0

		A1(2,3)		0.015469		0.000705		21.95277		0

		A1(2,4)		0.013687		0.000673		20.3323		0

		A1(2,5)		0.018217		0.000773		23.57113		0

		A1(2,6)		0.013029		0.000627		20.76976		0

		A1(2,7)		0.011312		0.000603		18.75139		0

		A1(3,3)		0.018959		0.000951		19.93923		0

		A1(3,4)		0.016776		0.00074		22.66889		0

		A1(3,5)		0.022327		0.000867		25.74588		0

		A1(3,6)		0.015969		0.000711		22.45671		0

		A1(3,7)		0.013865		0.000697		19.88811		0

		A1(4,4)		0.014843		0.000776		19.13341		0

		A1(4,5)		0.019756		0.000804		24.55712		0

		A1(4,6)		0.01413		0.000659		21.4468		0

		A1(4,7)		0.012268		0.000634		19.35319		0

		A1(5,5)		0.026294		0.00124		21.21109		0

		A1(5,6)		0.018806		0.000792		23.75881		0

		A1(5,7)		0.016328		0.000792		20.61915		0

		A1(6,6)		0.013451		0.000789		17.04516		0

		A1(6,7)		0.011678		0.000618		18.88885		0

		A1(7,7)		0.010139		0.000779		13.00959		0

		D1(1,1)		0.014936		0.002024		7.380418		0

		D1(1,2)		0.00651		0.001258		5.172699		0

		D1(1,3)		0.00767		0.001466		5.233662		0

		D1(1,4)		0.006067		0.001299		4.669288		0

		D1(1,5)		0.003134		0.001451		2.159655		0.0308

		D1(1,6)		0.005684		0.001217		4.668982		0

		D1(1,7)		0.004631		0.00116		3.992695		0.0001

		D1(2,2)		0.002837		0.00078		3.636815		0.0003

		D1(2,3)		0.003343		0.000868		3.851649		0.0001

		D1(2,4)		0.002644		0.000756		3.495977		0.0005

		D1(2,5)		0.001366		0.000713		1.915927		0.0554

		D1(2,6)		0.002477		0.000697		3.552411		0.0004

		D1(2,7)		0.002018		0.00063		3.203186		0.0014

		D1(3,3)		0.003939		0.0011		3.580969		0.0003

		D1(3,4)		0.003115		0.00088		3.541811		0.0004

		D1(3,5)		0.001609		0.000855		1.883329		0.0597

		D1(3,6)		0.002919		0.000812		3.595178		0.0003

		D1(3,7)		0.002378		0.000722		3.293711		0.001

		D1(4,4)		0.002464		0.000781		3.153325		0.0016

		D1(4,5)		0.001273		0.000695		1.832146		0.0669

		D1(4,6)		0.002309		0.000698		3.309961		0.0009

		D1(4,7)		0.001881		0.000618		3.044783		0.0023

		D1(5,5)		0.000658		0.000552		1.190526		0.2338

		D1(5,6)		0.001193		0.000643		1.856082		0.0634

		D1(5,7)		0.000972		0.000531		1.830668		0.0672

		D1(6,6)		0.002163		0.000699		3.092542		0.002

		D1(6,7)		0.001762		0.000576		3.060528		0.0022

		D1(7,7)		0.001436		0.000586		2.452447		0.0142

		B1(1,1)		0.982335		0.000959		1024.345		0

		B1(1,2)		0.984791		0.000606		1625.366		0

		B1(1,3)		0.981153		0.000657		1492.999		0

		B1(1,4)		0.98389		0.000615		1599.883		0

		B1(1,5)		0.979146		0.000693		1412.829		0

		B1(1,6)		0.984382		0.000607		1621.333		0

		B1(1,7)		0.985921		0.000594		1659.33		0

		B1(2,2)		0.987253		0.000533		1852.916		0

		B1(2,3)		0.983606		0.000514		1911.932		0

		B1(2,4)		0.98635		0.000487		2024.543		0

		B1(2,5)		0.981594		0.000615		1596.831		0

		B1(2,6)		0.986843		0.000452		2181.852		0

		B1(2,7)		0.988385		0.000437		2262.738		0

		B1(3,3)		0.979973		0.000745		1315.046		0

		B1(3,4)		0.982706		0.000546		1799.619		0

		B1(3,5)		0.977968		0.000676		1447.059		0

		B1(3,6)		0.983198		0.000524		1876.416		0

		B1(3,7)		0.984734		0.00051		1929.946		0

		B1(4,4)		0.985447		0.000589		1673.896		0

		B1(4,5)		0.980695		0.000639		1535.079		0

		B1(4,6)		0.98594		0.000481		2051.373		0

		B1(4,7)		0.987481		0.00046		2146.917		0

		B1(5,5)		0.975967		0.001011		964.9161		0

		B1(5,6)		0.981186		0.000629		1560.327		0

		B1(5,7)		0.982719		0.000614		1601.294		0

		B1(6,6)		0.986434		0.000611		1614.975		0

		B1(6,7)		0.987975		0.000461		2145.417		0

		B1(7,7)		0.989519		0.000606		1633.39		0

		E1		3.15E-07		1.50E-07		2.102968		0.0355





CORRCV-USD

		cv-CORRELATION-USD -(FULL PERIOD)																						FULL PERIOD

		Covariance Analysis: Ordinary

		Date: 04/12/12   Time: 12:02																								VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Sample (adjusted): 1/03/1990 3/15/2012																						VUK		1		0.9354764262		0.7400548373		0.9379841414		0.7847357378		0.7490306846		0.4001656074

		Included observations: 5792 after adjustments																						VFR		0.9354764262		1		0.7421718629		0.9916963291		0.8288921787		0.6956410311		0.2659170653

		Balanced sample (listwise missing value deletion)																						VGER		0.7400548373		0.7421718629		1		0.7621084887		0.7712746291		0.4894002877		0.1183628975

																								VNETH		0.9379841414		0.9916963291		0.7621084887		1		0.8544953656		0.7102627671		0.2738606117

		Correlation																						VITA		0.7847357378		0.8288921787		0.7712746291		0.8544953656		1		0.5952892792		0.2591860581

		Probability		VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ								VSWE		0.7490306846		0.6956410311		0.4894002877		0.7102627671		0.5952892792		1		0.5722060772

		VUK		1																				VSWZ		0.4001656074		0.2659170653		0.1183628975		0.2738606117		0.2591860581		0.5722060772		1

				-----

		VFR		0.935476		1																		GFC=1

				0		-----

																										VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		VGER		0.740055		0.742172		1																VUK		1		0.9555566894		0.7585141701		0.9448784693		0.822593555		0.9214183376		0.952913621

				0		0		-----																VFR		0.9555566894		1		0.8974778867		0.9911218781		0.932488751		0.977621177		0.9049845352

																								VGER		0.7585141701		0.8974778867		1		0.9156662999		0.977460884		0.9272773578		0.7161182715

		VNETH		0.937984		0.991696		0.762108		1														VNETH		0.9448784693		0.9911218781		0.9156662999		1		0.949547963		0.9872924785		0.9027732766

				0		0		0		-----														VITA		0.822593555		0.932488751		0.977460884		0.949547963		1		0.9499355529		0.7674739972

																								VSWE		0.9214183376		0.977621177		0.9272773578		0.9872924785		0.9499355529		1		0.9047174948

		VITA		0.784736		0.828892		0.771275		0.854495		1												VSWZ		0.952913621		0.9049845352		0.7161182715		0.9027732766		0.7674739972		0.9047174948		1

				0		0		0		0		-----

		VSWE		0.749031		0.695641		0.4894		0.710263		0.595289		1

				0		0		0		0		0		-----

		VSWZ		0.400166		0.265917		0.118363		0.273861		0.259186		0.572206		1

				0		0		0		0		0		0		-----

		GFC =1

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		UK		1.0000		0.9355		0.7401		0.9380		0.7847		0.7490		0.4002

		France		0.9355		1.0000		0.7422		0.9917		0.8289		0.6956		0.2659

		Germany		0.7401		0.7422		1.0000		0.7621		0.7713		0.4894		0.1184

		Netherlands		0.9380		0.9917		0.7621		1.0000		0.8545		0.7103		0.2739

		Italy		0.7847		0.8289		0.7713		0.8545		1.0000		0.5953		0.2592

		Sweden		0.7490		0.6956		0.4894		0.7103		0.5953		1.0000		0.5722

		Switzerland		0.4002		0.2659		0.1184		0.2739		0.2592		0.5722		1.0000

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		UK		1.0000		0.9556		0.7585		0.9449		0.8226		0.9214		0.9529

		France		0.9556		1.0000		0.8975		0.9911		0.9325		0.9776		0.9050

		Germany		0.7585		0.8975		1.0000		0.9157		0.9775		0.9273		0.7161

		Netherlands		0.9449		0.9911		0.9157		1.0000		0.9495		0.9873		0.9028

		Italy		0.8226		0.9325		0.9775		0.9495		1.0000		0.9499		0.7675

		Sweden		0.9214		0.9776		0.9273		0.9873		0.9499		1.0000		0.9047

		Switzerland		0.9529		0.9050		0.7161		0.9028		0.7675		0.9047		1.0000





CV

		CV- FROM VAR-VECH ESTIMATION - USD DAILY

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.00022		0.000198		0.000298		0.000171		0.000384		0.000377		0.000189

		Median		0.000116		0.000121		0.00019		9.34E-05		0.000251		0.00022		0.000182

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000702

		Minimum		2.96E-05		3.99E-05		2.18E-05		2.83E-05		6.55E-05		6.30E-05		5.44E-05

		Std. Dev.		0.000319		0.0002		0.000321		0.000201		0.000394		0.000353		0.00011

		Skewness		3.883812		2.70759		3.420991		2.98274		3.16026		1.825308		0.902006

		Kurtosis		19.49965		10.6918		17.59175		12.46994		14.97112		6.349305		3.686504

		Jarque-Bera		80261.27		21355.1		62681.96		30231.05		44225.93		5923.486		899.1474

		Probability		0		0		0		0		0		0		0

		Sum		1.275587		1.148858		1.726529		0.989881		2.222959		2.183633		1.096381

		Sum Sq. Dev.		0.00059		0.000233		0.000596		0.000235		0.000901		0.000721		7.03E-05

		Observations		5792		5792		5792		5792		5792		5792		5792

		GFC =1

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.000894		0.00063		0.000838		0.00059		0.001019		0.000907		0.000252

		Median		0.00062		0.000501		0.000602		0.000459		0.000683		0.000717		0.000209

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000481

		Minimum		0.000163		0.000218		0.000166		0.000192		0.000221		0.000311		5.91E-05

		Std. Dev.		0.000571		0.000267		0.000581		0.000298		0.000714		0.000462		0.000113

		Skewness		0.869884		0.704369		1.258596		0.784963		1.075109		0.792371		0.414137

		Kurtosis		2.413098		2.038485		3.369858		2.055434		2.703161		2.145416		2.022841

		Jarque-Bera		91.86657		79.27171		176.3905		91.47471		128.3897		88.33695		44.71391

		Probability		0		0		0		0		0		0		0

		Sum		0.58499		0.41173		0.547802		0.385903		0.666143		0.593006		0.164508

		Sum Sq. Dev.		0.000213		4.64E-05		0.00022		5.78E-05		0.000333		0.00014		8.36E-06

		Observations		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.022%		0.020%		0.030%		0.017%		0.038%		0.038%		0.019%

		Std. Dev.		0.032%		0.020%		0.032%		0.020%		0.039%		0.035%		0.011%

		Maximum		0.219%		0.115%		0.235%		0.117%		0.276%		0.190%		0.070%

		Minimum		0.003%		0.004%		0.002%		0.003%		0.007%		0.006%		0.005%

		Skewness		3.8838		2.7076		3.4210		2.9827		3.1603		1.8253		0.9020

		Kurtosis		19.4997		10.6918		17.5918		12.4699		14.9711		6.3493		3.6865

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.089%		0.063%		0.084%		0.059%		0.102%		0.091%		0.025%

		Std. Dev.		0.057%		0.027%		0.058%		0.030%		0.071%		0.046%		0.011%

		Maximum		0.219%		0.115%		0.235%		0.117%		0.276%		0.190%		0.048%

		Minimum		0.016%		0.022%		0.017%		0.019%		0.022%		0.031%		0.006%

		Skewness		0.8699		0.7044		1.2586		0.7850		1.0751		0.7924		0.4141

		Kurtosis		2.4131		2.0385		3.3699		2.0554		2.7032		2.1454		2.0228





bivariate spillovers

		

				Total volatility spillover index (%)		Volatility contribution FROM France		Volatility contribution TO France		Net directional volatility spillovers

		United Kindgom		27.1		30		24		6

		Germany		18		21		15		6

		Netherlands		39.6		41		38		3

		Italy		17.7		20		15		5

		Sweden		15.1		17		13		4

		Switzerland		6.8		8		5		3





USDRET

		USD -DAILY RETURNS

		all

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-3.73E-05		0.00021		1.75E-05		-1.58E-05		-6.23E-05		-7.59E-05		0.00022		0.000233

		Median		0		9.13E-05		6.47E-05		4.83E-05		0		0		0.000246		0.000147

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.08364		0.363823

		Minimum		-0.111351		-0.103568		-0.217002		-0.086095		-0.194741		-0.189502		-0.08716		-0.324352

		Std. Dev.		0.01446		0.013731		0.017109		0.012767		0.019104		0.019105		0.01298		0.017314

		Skewness		-0.278742		-0.113021		-0.490249		-0.257118		-0.394483		-0.148261		-0.067287		0.215709

		Kurtosis		11.11969		8.396688		15.5629		9.514033		11.78856		9.845541		6.422444		77.93003

		Jarque-Bera		15988.73		7042.197		38327.43		10306.01		18793.75		11332.4		2831.627		1355247

		Probability		0		0		0		0		0		0		0		0

		Sum		-0.215946		1.214244		0.101666		-0.091242		-0.361192		-0.439845		1.271848		1.350212

		Sum Sq. Dev.		1.210982		1.09208		1.695365		0.944097		2.113931		2.11401		0.975866		1.73629

		Observations		5793		5793		5793		5793		5793		5793		5793		5793

		GFC

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-0.001622		-0.000377		-0.001469		-0.000468		-0.001701		-0.000482		-3.07E-05		-0.000764

		Median		-0.001187		-2.04E-05		-0.00134		-0.000164		-0.000319		0		7.41E-05		0

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.068491		0.363823

		Minimum		-0.111351		-0.103568		-0.111712		-0.086095		-0.130887		-0.10081		-0.057768		-0.324352

		Std. Dev.		0.029791		0.024752		0.029311		0.024128		0.031543		0.030306		0.015325		0.044643

		Skewness		-0.146488		-0.05193		0.068205		-0.127984		-0.006289		0.105842		0.164482		0.19254

		Kurtosis		4.289709		4.333165		5.642744		4.53677		6.026633		4.116936		5.051716		15.49022

		Jarque-Bera		47.66528		48.72614		190.8237		66.14067		249.6282		35.2167		117.6589		4255.192

		Probability		0		0		0		0		0		0		0		0

		Sum		-1.060846		-0.24662		-0.960545		-0.305828		-1.112573		-0.31549		-0.020054		-0.499657

		Sum Sq. Dev.		0.579539		0.40007		0.56103		0.380157		0.649712		0.599765		0.153354		1.30145

		Observations		654		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.004%		0.021%		0.002%		-0.002%		-0.006%		-0.008%		0.022%		0.023%

		Std. Dev.		1.446%		1.373%		1.711%		1.277%		1.910%		1.911%		1.298%		1.731%

		Skewness		-0.2787		-0.1130		-0.4902		-0.2571		-0.3945		-0.1483		-0.0673		0.2157

		Kurtosis		11.1197		8.3967		15.5629		9.5140		11.7886		9.8455		6.4224		77.9300

		Jarque-Bera		15988.73***		7042.19***		38327.43***		10306.01***		18793.75***		11332.4***		2831.62***		1355247***

		Q1(20)		73.72***		42.64***		42.58***		77.76***		37.26**		51.27***		126.78***		422.88***

		Q2(20)		7331.22***		5033.75***		1525.35***		7535.18***		2130.56***		2527.51***		884.01***		3288.46***

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.162%		-0.038%		-0.147%		-0.047%		-0.170%		-0.048%		-0.003%		-0.076%

		Std. Dev.		2.979%		2.475%		2.931%		2.413%		3.154%		3.031%		1.533%		4.464%

		Skewness		-0.1465		-0.0519		0.0682		-0.1280		-0.0063		0.1058		0.1645		0.1925

		Kurtosis		4.2897		4.3332		5.6427		4.5368		6.0266		4.1169		5.0517		15.4902

		Jarque-Bera		47.66***		48.72***		190.82***		66.14***		249.62***		35.22***		117.65***		4255.19***

		Q1(20)		23.46		23.38		22.11		29.99*		29.48*		16.99		32.43**		87.65***

		Q2(20)		289.48***		223.98***		515.49***		395.95***		332.11***		442.46***		137.90***		216.24***





volplot

		Figure Volatility spillover plot





Volatility Spillover plot. 200-day window. 20 steps horizon
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								UK		FR		GER		NETH		ITA		SWE		SWZ		From Others

		UK						70.4		11.7		1.6		11.2		1.8		0.6		2.6		30

		FR						6.9		61.3		3.4		21.5		2.9		2.3		1.7		39

		GER						1.3		5.9		84.8		4.6		2		1.2		0.2		15

		NETH						6.6		20.3		3		62.4		3.8		1.8		2.1		38

		ITA						0.8		2.5		2.5		4.6		89		0.4		0.3		11

		SWE						0.6		4.5		1.1		2.5		0.6		90.2		0.5		10

		SWZ						3.2		4.2		0.6		3.1		0.3		0.8		87.8		12

		Contribution		to		others		19		49		12		48		11		7		7		154

		Contribution		in		cluding		90		110		97		110		100		97		95		22.00%

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		70.4		11.7		1.6		11.2		1.8		0.6		2.6		30

		France (FR)		6.9		61.3		3.4		21.5		2.9		2.3		1.7		39

		Germany (GER)		1.3		5.9		84.8		4.6		2		1.2		0.2		15

		Netherlands (NETH)		6.6		20.3		3		62.4		3.8		1.8		2.1		38

		Italy (ITA)		0.8		2.5		2.5		4.6		89		0.4		0.3		11

		Sweden (SWE)		0.6		4.5		1.1		2.5		0.6		90.2		0.5		10

		Switzerland (SWZ)		3.2		4.2		0.6		3.1		0.3		0.8		87.8		12

		Contribution to others		19		49		12		48		11		7		7		154

		Contribution including owns		90		110		97		110		100		97		95		22.00%		(total spillover index)
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vol

		VAR 3 lags, 20 steps forecast horizon

		Row normilizaion

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		UK		42.8		20.3		6.8		17.1		5.5		4.8		2.6		57

		FR		12.6		40.7		7.1		24		6.9		6.4		2.2		59

		GER		8		15		52.6		12.8		6.2		4.8		0.8		47

		NETH		10.8		27.9		8.1		36.4		7.7		6.9		2.2		64

		ITA		5.7		14		9.5		14.1		51.3		4.7		0.7		49

		SWE		4.5		13.6		5.2		12		4		59.5		1.2		40

		SWZ		4.1		7.9		2.7		5.9		2.4		2.9		74.1		26

		TOTAL		88.5		139.4		92		122.3		84		90		83.8

		Contribution to others		46		99		39		86		33		30		10		343

		Contribution including owns		88		139		92		122		84		90		84		48.90%

		column normalization

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others		including own

		UK		48.4		14.6		7.4		14.0		6.5		5.3		3.1		50.9		99.3

		FR		14.2		29.2		7.7		19.6		8.2		7.1		2.6		59.5		88.7

		GER		9.0		10.8		57.2		10.5		7.4		5.3		1.0		43.9		101.1

		NETH		12.2		20.0		8.8		29.8		9.2		7.7		2.6		60.5		90.3

		ITA		6.4		10.0		10.3		11.5		61.1		5.2		0.8		44.4		105.5

		SWE		5.1		9.8		5.7		9.8		4.8		66.1		1.4		36.5		102.6

		SWZ		4.6		5.7		2.9		4.8		2.9		3.2		88.4		24.1		112.5

		Contribution to others		51.6		70.8		42.8		70.2		38.9		33.9		11.6		319.9		700.0

		Contribution including owns		100.0		100.0		100.0		100.0		100.0		100.0		14.7				45.70%

		for report

		20-step

		Panel A: Row normalization

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others

		United Kingdom (UK)		42.8		20.3		6.8		17.1		5.5		4.8		2.6		57

		France (FR)		12.6		40.7		7.1		24		6.9		6.4		2.2		59

		Germany (GER)		8		15		52.6		12.8		6.2		4.8		0.8		47

		Netherlands (NETH)		10.8		27.9		8.1		36.4		7.7		6.9		2.2		64

		Italy (ITA)		5.7		14		9.5		14.1		51.3		4.7		0.7		49

		Sweden (SWE)		4.5		13.6		5.2		12		4		59.5		1.2		40

		Switzerlands (SWI)		4.1		7.9		2.7		5.9		2.4		2.9		74.1		26

		Contribution to others		46.0		99.0		39.0		86.0		33.0		30.0		10.0		343

		Contribution including owns		88.0		139.0		92.0		122.0		84.0		90.0		84.0		48.90%		(Total  spillover index)

		Panel B: Column normalization

				UK		FR		GER		NETH		ITA		SWE		SWZ		from others		including own		Net spillovers

		United Kingdom (UK)		48.4		14.6		7.4		14.0		6.5		5.3		3.1		50.9		99.3

		France (FR)		14.2		29.2		7.7		19.6		8.2		7.1		2.6		59.5		88.7

		Germany (GER)		9.0		10.8		57.2		10.5		7.4		5.3		1.0		43.9		101.1

		Netherlands (NETH)		12.2		20.0		8.8		29.8		9.2		7.7		2.6		60.5		90.3

		Italy (ITA)		6.4		10.0		10.3		11.5		61.1		5.2		0.8		44.4		105.5

		Sweden (SWE)		5.1		9.8		5.7		9.8		4.8		66.1		1.4		36.5		102.6

		Switzerlands (SWI)		4.6		5.7		2.9		4.8		2.9		3.2		88.4		24.1		112.5

		Contribution to others		51.6		70.8		42.8		70.2		38.9		33.9		11.6		319.9		700.0		45.70%



		Nert directional volatility spillovers

				Row normalization						Column normalization

				To others		Fr others		Net		To others		Fr others		Net

		United Kingdom		46.0		57.0		-11.0		51.6		50.9		0.7

		France		99.0		59.0		40.0		70.8		59.5		11.3

		Germany		39.0		47.0		-8.0		42.8		43.9		-1.1

		Netherlands		86.0		64.0		22.0		70.2		60.5		9.8

		Italy		33.0		49.0		-16.0		38.9		44.4		-5.5

		Sweden 		30.0		40.0		-10.0		33.9		36.5		-2.6

		Switzerlands		10.0		26.0		-16.0		11.6		24.1		-12.6
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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Volatility spillover plot. 200-day window. 20 steps forecast horizon
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VECHUSD

		

		VECH-USD

		System: VECHUSD

		Estimation Method: ARCH Maximum Likelihood (BHHH)

		Covariance specification: Diagonal VECH

		Date: 04/06/12   Time: 21:40

		Sample: 1/03/1990 3/15/2012

		Included observations: 5792

		Total system (balanced) observations 40544

		Disturbance assumption: Student's t distribution

		Presample covariance: backcast (parameter =0.7)

		Convergence achieved after 22 iterations

				Coefficient		Std. Error		z-Statistic		Prob.

		C(11)		0.000205		0.000109		1.88648		0.0592

		C(12)		0.076475		0.013102		5.836887		0

		C(13)		0.009352		0.008465		1.104825		0.2692

		C(14)		-0.027475		0.017927		-1.532659		0.1254

		C(15)		0.016859		0.007782		2.166248		0.0303

		C(16)		0.006732		0.008616		0.781404		0.4346

		C(17)		0.005509		0.010014		0.550131		0.5822

		C(18)		-0.006404		0.015163		-0.422346		0.6728

		C(110)		0.185769		0.011507		16.14402		0

		C(120)		-0.001745		0.000723		-2.413022		0.0158

		C(21)		0.000357		0.000119		2.997091		0.0027

		C(22)		0.095031		0.013205		7.196698		0

		C(23)		0.014874		0.008122		1.831303		0.0671

		C(24)		-0.029508		0.01821		-1.620388		0.1051

		C(25)		0.012942		0.007987		1.620479		0.1051

		C(26)		0.024667		0.00814		3.030189		0.0024

		C(27)		-0.002508		0.010322		-0.243		0.808

		C(28)		-0.070647		0.015268		-4.62711		0

		C(210)		0.136248		0.011472		11.87657		0

		C(220)		-0.000857		0.000724		-1.18421		0.2363

		C(31)		0.000392		0.000127		3.101258		0.0019

		C(32)		0.0654		0.013939		4.692005		0

		C(33)		-0.011114		0.012479		-0.890612		0.3731

		C(34)		-0.056331		0.019702		-2.859204		0.0042

		C(35)		0.009378		0.009878		0.949357		0.3424

		C(36)		0.02096		0.008392		2.497444		0.0125

		C(37)		0.01556		0.010828		1.43709		0.1507

		C(38)		0.017253		0.016641		1.036786		0.2998

		C(310)		0.136996		0.012091		11.33006		0

		C(320)		-0.002267		0.000729		-3.111984		0.0019

		C(41)		0.000114		0.000105		1.092662		0.2745

		C(42)		0.066672		0.012053		5.531632		0

		C(43)		-0.002119		0.00819		-0.258695		0.7959

		C(44)		-0.015361		0.015963		-0.962277		0.3359

		C(45)		0.003091		0.007273		0.425031		0.6708

		C(46)		0.021545		0.007546		2.855196		0.0043

		C(47)		-0.01208		0.0088		-1.372731		0.1698

		C(48)		-0.011628		0.013457		-0.864123		0.3875

		C(410)		0.128369		0.0108		11.88624		0

		C(420)		-0.000651		0.000688		-0.944956		0.3447

		C(51)		0.000175		0.000154		1.133349		0.2571

		C(52)		0.052987		0.017044		3.108759		0.0019

		C(53)		0.023044		0.014227		1.619683		0.1053

		C(54)		-0.041176		0.023392		-1.760274		0.0784

		C(55)		-0.015808		0.012156		-1.300428		0.1935

		C(56)		0.024085		0.010619		2.268007		0.0233

		C(57)		0.018893		0.012988		1.454708		0.1458

		C(58)		0.002322		0.019642		0.118204		0.9059

		C(510)		0.160878		0.01463		10.99659		0

		C(520)		-0.002298		0.000839		-2.739807		0.0061

		C(61)		0.000362		0.000149		2.426733		0.0152

		C(62)		0.055896		0.017684		3.160832		0.0016

		C(63)		0.019593		0.010927		1.793003		0.073

		C(64)		-0.055562		0.02236		-2.484931		0.013

		C(65)		0.005716		0.010684		0.535028		0.5926

		C(66)		0.02229		0.012053		1.849291		0.0644

		C(67)		-0.006824		0.014304		-0.477093		0.6333

		C(68)		-0.002734		0.019908		-0.137334		0.8908

		C(610)		0.206772		0.013198		15.6664		0

		C(620)		-0.001063		0.000842		-1.262671		0.2067

		C(71)		0.00029		0.000125		2.320694		0.0203

		C(72)		0.034131		0.013258		2.574377		0.01

		C(73)		-0.004642		0.009555		-0.485785		0.6271

		C(74)		0.002424		0.017833		0.135956		0.8919

		C(75)		0.003651		0.009255		0.394485		0.6932

		C(76)		0.02579		0.009595		2.687869		0.0072

		C(77)		-0.132238		0.012286		-10.76307		0

		C(78)		0.023598		0.015772		1.496136		0.1346

		C(710)		0.034177		0.009504		3.596125		0.0003

		C(720)		-0.000362		0.00047		-0.769348		0.4417

				Variance Equation Coefficients

		C(79)		8.35E-08		1.80E-08		4.649941		0

		C(80)		0.109308		0.005718		19.11562		0

		C(81)		0.112345		0.003243		34.64233		0

		C(82)		0.137693		0.003453		39.87845		0

		C(83)		0.121833		0.003184		38.26683		0

		C(84)		0.162153		0.003822		42.42217		0

		C(85)		0.115976		0.003402		34.09032		0

		C(86)		0.100694		0.00387		26.01918		0

		C(87)		0.122215		0.00828		14.76084		0

		C(88)		0.053265		0.007323		7.27363		0

		C(89)		0.06276		0.008763		7.161938		0

		C(90)		0.049641		0.007871		6.306649		0

		C(91)		0.025642		0.010769		2.381051		0.0173

		C(92)		0.046509		0.00752		6.185083		0

		C(93)		0.037894		0.007726		4.904895		0

		C(94)		0.991128		0.000484		2048.69		0

		C(95)		0.993606		0.000268		3705.833		0

		C(96)		0.989936		0.000376		2630.093		0

		C(97)		0.992697		0.000297		3347.792		0

		C(98)		0.98791		0.000512		1929.832		0

		C(99)		0.993194		0.000307		3229.95		0

		C(100)		0.994746		0.000305		3266.781		0

		C(101)		3.15E-07		1.50E-07		2.102968		0.0355

				t-Distribution (Degree of Freedom)

		C(102)		6.138324		0.173934		35.29102		0

		Log likelihood		128650.7		Schwarz criterion				-44.28297

		Avg. log likelihood		3.173113		Hannan-Quinn criter.				-44.3535

		Akaike info criterion		-44.39112

		Equation: UKUSD = C(11)+C(12)*UKUSD(-1)+C(13)*GERUSD(-1)

		+C(14)*NETHUSD(-1)+C(15)*ITAUSD(-1)+C(16)*SWEUSD(-1)

		+C(17)*SWZUSD(-1)+C(18)*FRUSD(-1)+C(110)*USUSD+C(120)

		*GFC

		R-squared		0.069964		Mean dependent var				-3.51E-05

		Adjusted R-squared		0.068517		S.D. dependent var				0.01446

		S.E. of regression		0.013956		Sum squared resid				1.126104

		Durbin-Watson stat		2.145514

		Equation: FRUSD =C(21)+C(22)*UKUSD(-1)+C(23)*GERUSD(-1)

		+C(24)*NETHUSD(-1)+C(25)*ITAUSD(-1)+C(26)*SWEUSD(-1)

		+C(27)*SWZUSD(-1)+C(28)*FRUSD(-1)+C(210)*USUSD+C(220)

		*GFC

		R-squared		0.062074		Mean dependent var				0.00021

		Adjusted R-squared		0.060614		S.D. dependent var				0.013732

		S.E. of regression		0.01331		Sum squared resid				1.024283

		Durbin-Watson stat		2.062625

		Equation: GERUSD=C(31)+C(32)*UKUSD(-1)+C(33)*GERUSD(-1)

		+C(34)*NETHUSD(-1)+C(35)*ITAUSD(-1)+C(36)*SWEUSD(-1)

		+C(37)*SWZUSD(-1)+C(38)*FRUSD(-1)+C(310)*USUSD+C(320)

		*GFC

		R-squared		0.040881		Mean dependent var				1.58E-05

		Adjusted R-squared		0.039388		S.D. dependent var				0.01711

		S.E. of regression		0.016769		Sum squared resid				1.625954

		Durbin-Watson stat		2.018544

		Equation: NETHUSD=C(41)+C(42)*UKUSD(-1)+C(43)*GERUSD(-1)

		+C(44)*NETHUSD(-1)+C(45)*ITAUSD(-1)+C(46)*SWEUSD(-1)

		+C(47)*SWZUSD(-1)+C(48)*FRUSD(-1)+C(410)*USUSD+C(420)

		*GFC

		R-squared		0.066288		Mean dependent var				-1.59E-05

		Adjusted R-squared		0.064834		S.D. dependent var				0.012768

		S.E. of regression		0.012347		Sum squared resid				0.881513

		Durbin-Watson stat		2.05969

		Equation: ITAUSD=C(51)+C(52)*UKUSD(-1)+C(53)*GERUSD(-1)

		+C(54)*NETHUSD(-1)+C(55)*ITAUSD(-1)+C(56)*SWEUSD(-1)

		+C(57)*SWZUSD(-1)+C(58)*FRUSD(-1)+C(510)*USUSD+C(520)

		*GFC

		R-squared		0.046202		Mean dependent var				-6.37E-05

		Adjusted R-squared		0.044718		S.D. dependent var				0.019106

		S.E. of regression		0.018674		Sum squared resid				2.016204

		Durbin-Watson stat		2.029098

		Equation: SWEUSD=C(61)+C(62)*UKUSD(-1)+C(63)*GERUSD(-1)

		+C(64)*NETHUSD(-1)+C(65)*ITAUSD(-1)+C(66)*SWEUSD(-1)

		+C(67)*SWZUSD(-1)+C(68)*FRUSD(-1)+C(610)*USUSD+C(620)

		*GFC

		R-squared		0.053896		Mean dependent var				-7.33E-05

		Adjusted R-squared		0.052423		S.D. dependent var				0.019105

		S.E. of regression		0.018598		Sum squared resid				1.99986

		Durbin-Watson stat		2.004217

		Equation: SWZUSD=C(71)+C(72)*UKUSD(-1)+C(73)*GERUSD(-1)

		+C(74)*NETHUSD(-1)+C(75)*ITAUSD(-1)+C(76)*SWEUSD(-1)

		+C(77)*SWZUSD(-1)+C(78)*FRUSD(-1)+C(710)*USUSD+C(720)

		*GFC

		R-squared		0.028869		Mean dependent var				0.000226

		Adjusted R-squared		0.027357		S.D. dependent var				0.012973

		S.E. of regression		0.012794		Sum squared resid				0.94644

		Durbin-Watson stat		2.095553

		Covariance specification: Diagonal VECH

		GARCH = M + A1.*RESID(-1)*RESID(-1)' + D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))'D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))' + B1.*GARCH(-1) + E1.*GFC

		M is a scalar

		A1 is a rank one matrix

		D1 is a rank one matrix

		B1 is a rank one matrix

		E1 is a scalar

				Transformed Variance Coefficients

				Coefficient		Std. Error		z-Statistic		Prob.

		M		8.35E-08		1.80E-08		4.649941		0

		A1(1,1)		0.011948		0.00125		9.55781		0

		A1(1,2)		0.01228		0.000847		14.49994		0

		A1(1,3)		0.015051		0.001006		14.96273		0

		A1(1,4)		0.013317		0.000888		14.99556		0

		A1(1,5)		0.017725		0.001057		16.76779		0

		A1(1,6)		0.012677		0.000854		14.84738		0

		A1(1,7)		0.011007		0.000766		14.36661		0

		A1(2,2)		0.012621		0.000729		17.32116		0

		A1(2,3)		0.015469		0.000705		21.95277		0

		A1(2,4)		0.013687		0.000673		20.3323		0

		A1(2,5)		0.018217		0.000773		23.57113		0

		A1(2,6)		0.013029		0.000627		20.76976		0

		A1(2,7)		0.011312		0.000603		18.75139		0

		A1(3,3)		0.018959		0.000951		19.93923		0

		A1(3,4)		0.016776		0.00074		22.66889		0

		A1(3,5)		0.022327		0.000867		25.74588		0

		A1(3,6)		0.015969		0.000711		22.45671		0

		A1(3,7)		0.013865		0.000697		19.88811		0

		A1(4,4)		0.014843		0.000776		19.13341		0

		A1(4,5)		0.019756		0.000804		24.55712		0

		A1(4,6)		0.01413		0.000659		21.4468		0

		A1(4,7)		0.012268		0.000634		19.35319		0

		A1(5,5)		0.026294		0.00124		21.21109		0

		A1(5,6)		0.018806		0.000792		23.75881		0

		A1(5,7)		0.016328		0.000792		20.61915		0

		A1(6,6)		0.013451		0.000789		17.04516		0

		A1(6,7)		0.011678		0.000618		18.88885		0

		A1(7,7)		0.010139		0.000779		13.00959		0

		D1(1,1)		0.014936		0.002024		7.380418		0

		D1(1,2)		0.00651		0.001258		5.172699		0

		D1(1,3)		0.00767		0.001466		5.233662		0

		D1(1,4)		0.006067		0.001299		4.669288		0

		D1(1,5)		0.003134		0.001451		2.159655		0.0308

		D1(1,6)		0.005684		0.001217		4.668982		0

		D1(1,7)		0.004631		0.00116		3.992695		0.0001

		D1(2,2)		0.002837		0.00078		3.636815		0.0003

		D1(2,3)		0.003343		0.000868		3.851649		0.0001

		D1(2,4)		0.002644		0.000756		3.495977		0.0005

		D1(2,5)		0.001366		0.000713		1.915927		0.0554

		D1(2,6)		0.002477		0.000697		3.552411		0.0004

		D1(2,7)		0.002018		0.00063		3.203186		0.0014

		D1(3,3)		0.003939		0.0011		3.580969		0.0003

		D1(3,4)		0.003115		0.00088		3.541811		0.0004

		D1(3,5)		0.001609		0.000855		1.883329		0.0597

		D1(3,6)		0.002919		0.000812		3.595178		0.0003

		D1(3,7)		0.002378		0.000722		3.293711		0.001

		D1(4,4)		0.002464		0.000781		3.153325		0.0016

		D1(4,5)		0.001273		0.000695		1.832146		0.0669

		D1(4,6)		0.002309		0.000698		3.309961		0.0009

		D1(4,7)		0.001881		0.000618		3.044783		0.0023

		D1(5,5)		0.000658		0.000552		1.190526		0.2338

		D1(5,6)		0.001193		0.000643		1.856082		0.0634

		D1(5,7)		0.000972		0.000531		1.830668		0.0672

		D1(6,6)		0.002163		0.000699		3.092542		0.002

		D1(6,7)		0.001762		0.000576		3.060528		0.0022

		D1(7,7)		0.001436		0.000586		2.452447		0.0142

		B1(1,1)		0.982335		0.000959		1024.345		0

		B1(1,2)		0.984791		0.000606		1625.366		0

		B1(1,3)		0.981153		0.000657		1492.999		0

		B1(1,4)		0.98389		0.000615		1599.883		0

		B1(1,5)		0.979146		0.000693		1412.829		0

		B1(1,6)		0.984382		0.000607		1621.333		0

		B1(1,7)		0.985921		0.000594		1659.33		0

		B1(2,2)		0.987253		0.000533		1852.916		0

		B1(2,3)		0.983606		0.000514		1911.932		0

		B1(2,4)		0.98635		0.000487		2024.543		0

		B1(2,5)		0.981594		0.000615		1596.831		0

		B1(2,6)		0.986843		0.000452		2181.852		0

		B1(2,7)		0.988385		0.000437		2262.738		0

		B1(3,3)		0.979973		0.000745		1315.046		0

		B1(3,4)		0.982706		0.000546		1799.619		0

		B1(3,5)		0.977968		0.000676		1447.059		0

		B1(3,6)		0.983198		0.000524		1876.416		0

		B1(3,7)		0.984734		0.00051		1929.946		0

		B1(4,4)		0.985447		0.000589		1673.896		0

		B1(4,5)		0.980695		0.000639		1535.079		0

		B1(4,6)		0.98594		0.000481		2051.373		0

		B1(4,7)		0.987481		0.00046		2146.917		0

		B1(5,5)		0.975967		0.001011		964.9161		0

		B1(5,6)		0.981186		0.000629		1560.327		0

		B1(5,7)		0.982719		0.000614		1601.294		0

		B1(6,6)		0.986434		0.000611		1614.975		0

		B1(6,7)		0.987975		0.000461		2145.417		0

		B1(7,7)		0.989519		0.000606		1633.39		0

		E1		3.15E-07		1.50E-07		2.102968		0.0355





CORRCV-USD

		cv-CORRELATION-USD -(FULL PERIOD)																						FULL PERIOD

		Covariance Analysis: Ordinary

		Date: 04/12/12   Time: 12:02																								VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Sample (adjusted): 1/03/1990 3/15/2012																						VUK		1		0.9354764262		0.7400548373		0.9379841414		0.7847357378		0.7490306846		0.4001656074

		Included observations: 5792 after adjustments																						VFR		0.9354764262		1		0.7421718629		0.9916963291		0.8288921787		0.6956410311		0.2659170653

		Balanced sample (listwise missing value deletion)																						VGER		0.7400548373		0.7421718629		1		0.7621084887		0.7712746291		0.4894002877		0.1183628975

																								VNETH		0.9379841414		0.9916963291		0.7621084887		1		0.8544953656		0.7102627671		0.2738606117

		Correlation																						VITA		0.7847357378		0.8288921787		0.7712746291		0.8544953656		1		0.5952892792		0.2591860581

		Probability		VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ								VSWE		0.7490306846		0.6956410311		0.4894002877		0.7102627671		0.5952892792		1		0.5722060772

		VUK		1																				VSWZ		0.4001656074		0.2659170653		0.1183628975		0.2738606117		0.2591860581		0.5722060772		1

				-----

		VFR		0.935476		1																		GFC=1

				0		-----

																										VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		VGER		0.740055		0.742172		1																VUK		1		0.9555566894		0.7585141701		0.9448784693		0.822593555		0.9214183376		0.952913621

				0		0		-----																VFR		0.9555566894		1		0.8974778867		0.9911218781		0.932488751		0.977621177		0.9049845352

																								VGER		0.7585141701		0.8974778867		1		0.9156662999		0.977460884		0.9272773578		0.7161182715

		VNETH		0.937984		0.991696		0.762108		1														VNETH		0.9448784693		0.9911218781		0.9156662999		1		0.949547963		0.9872924785		0.9027732766

				0		0		0		-----														VITA		0.822593555		0.932488751		0.977460884		0.949547963		1		0.9499355529		0.7674739972

																								VSWE		0.9214183376		0.977621177		0.9272773578		0.9872924785		0.9499355529		1		0.9047174948

		VITA		0.784736		0.828892		0.771275		0.854495		1												VSWZ		0.952913621		0.9049845352		0.7161182715		0.9027732766		0.7674739972		0.9047174948		1

				0		0		0		0		-----

		VSWE		0.749031		0.695641		0.4894		0.710263		0.595289		1

				0		0		0		0		0		-----

		VSWZ		0.400166		0.265917		0.118363		0.273861		0.259186		0.572206		1

				0		0		0		0		0		0		-----

		GFC =1





CV

		CV- FROM VAR-VECH ESTIMATION - USD DAILY

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.00022		0.000198		0.000298		0.000171		0.000384		0.000377		0.000189

		Median		0.000116		0.000121		0.00019		9.34E-05		0.000251		0.00022		0.000182

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000702

		Minimum		2.96E-05		3.99E-05		2.18E-05		2.83E-05		6.55E-05		6.30E-05		5.44E-05

		Std. Dev.		0.000319		0.0002		0.000321		0.000201		0.000394		0.000353		0.00011

		Skewness		3.883812		2.70759		3.420991		2.98274		3.16026		1.825308		0.902006

		Kurtosis		19.49965		10.6918		17.59175		12.46994		14.97112		6.349305		3.686504

		Jarque-Bera		80261.27		21355.1		62681.96		30231.05		44225.93		5923.486		899.1474

		Probability		0		0		0		0		0		0		0

		Sum		1.275587		1.148858		1.726529		0.989881		2.222959		2.183633		1.096381

		Sum Sq. Dev.		0.00059		0.000233		0.000596		0.000235		0.000901		0.000721		7.03E-05

		Observations		5792		5792		5792		5792		5792		5792		5792

		GFC =1

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.000894		0.00063		0.000838		0.00059		0.001019		0.000907		0.000252

		Median		0.00062		0.000501		0.000602		0.000459		0.000683		0.000717		0.000209

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000481

		Minimum		0.000163		0.000218		0.000166		0.000192		0.000221		0.000311		5.91E-05

		Std. Dev.		0.000571		0.000267		0.000581		0.000298		0.000714		0.000462		0.000113

		Skewness		0.869884		0.704369		1.258596		0.784963		1.075109		0.792371		0.414137

		Kurtosis		2.413098		2.038485		3.369858		2.055434		2.703161		2.145416		2.022841

		Jarque-Bera		91.86657		79.27171		176.3905		91.47471		128.3897		88.33695		44.71391

		Probability		0		0		0		0		0		0		0

		Sum		0.58499		0.41173		0.547802		0.385903		0.666143		0.593006		0.164508

		Sum Sq. Dev.		0.000213		4.64E-05		0.00022		5.78E-05		0.000333		0.00014		8.36E-06

		Observations		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.022%		0.020%		0.030%		0.017%		0.038%		0.038%		0.019%

		Std. Dev.		0.032%		0.020%		0.032%		0.020%		0.039%		0.035%		0.011%

		Maximum		0.219%		0.115%		0.235%		0.117%		0.276%		0.190%		0.070%

		Minimum		0.003%		0.004%		0.002%		0.003%		0.007%		0.006%		0.005%

		Skewness		3.8838		2.7076		3.4210		2.9827		3.1603		1.8253		0.9020

		Kurtosis		19.4997		10.6918		17.5918		12.4699		14.9711		6.3493		3.6865

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.089%		0.063%		0.084%		0.059%		0.102%		0.091%		0.025%

		Std. Dev.		0.057%		0.027%		0.058%		0.030%		0.071%		0.046%		0.011%

		Maximum		0.219%		0.115%		0.235%		0.117%		0.276%		0.190%		0.048%

		Minimum		0.016%		0.022%		0.017%		0.019%		0.022%		0.031%		0.006%

		Skewness		0.8699		0.7044		1.2586		0.7850		1.0751		0.7924		0.4141

		Kurtosis		2.4131		2.0385		3.3699		2.0554		2.7032		2.1454		2.0228





USDRET

		USD -DAILY RETURNS

		all

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-3.73E-05		0.00021		1.75E-05		-1.58E-05		-6.23E-05		-7.59E-05		0.00022		0.000233

		Median		0		9.13E-05		6.47E-05		4.83E-05		0		0		0.000246		0.000147

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.08364		0.363823

		Minimum		-0.111351		-0.103568		-0.217002		-0.086095		-0.194741		-0.189502		-0.08716		-0.324352

		Std. Dev.		0.01446		0.013731		0.017109		0.012767		0.019104		0.019105		0.01298		0.017314

		Skewness		-0.278742		-0.113021		-0.490249		-0.257118		-0.394483		-0.148261		-0.067287		0.215709

		Kurtosis		11.11969		8.396688		15.5629		9.514033		11.78856		9.845541		6.422444		77.93003

		Jarque-Bera		15988.73		7042.197		38327.43		10306.01		18793.75		11332.4		2831.627		1355247

		Probability		0		0		0		0		0		0		0		0

		Sum		-0.215946		1.214244		0.101666		-0.091242		-0.361192		-0.439845		1.271848		1.350212

		Sum Sq. Dev.		1.210982		1.09208		1.695365		0.944097		2.113931		2.11401		0.975866		1.73629

		Observations		5793		5793		5793		5793		5793		5793		5793		5793

		GFC

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-0.001622		-0.000377		-0.001469		-0.000468		-0.001701		-0.000482		-3.07E-05		-0.000764

		Median		-0.001187		-2.04E-05		-0.00134		-0.000164		-0.000319		0		7.41E-05		0

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.068491		0.363823

		Minimum		-0.111351		-0.103568		-0.111712		-0.086095		-0.130887		-0.10081		-0.057768		-0.324352

		Std. Dev.		0.029791		0.024752		0.029311		0.024128		0.031543		0.030306		0.015325		0.044643

		Skewness		-0.146488		-0.05193		0.068205		-0.127984		-0.006289		0.105842		0.164482		0.19254

		Kurtosis		4.289709		4.333165		5.642744		4.53677		6.026633		4.116936		5.051716		15.49022

		Jarque-Bera		47.66528		48.72614		190.8237		66.14067		249.6282		35.2167		117.6589		4255.192

		Probability		0		0		0		0		0		0		0		0

		Sum		-1.060846		-0.24662		-0.960545		-0.305828		-1.112573		-0.31549		-0.020054		-0.499657

		Sum Sq. Dev.		0.579539		0.40007		0.56103		0.380157		0.649712		0.599765		0.153354		1.30145

		Observations		654		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.004%		0.021%		0.002%		-0.002%		-0.006%		-0.008%		0.022%		0.023%

		Std. Dev.		1.446%		1.373%		1.711%		1.277%		1.910%		1.911%		1.298%		1.731%

		Skewness		-0.2787		-0.1130		-0.4902		-0.2571		-0.3945		-0.1483		-0.0673		0.2157

		Kurtosis		11.1197		8.3967		15.5629		9.5140		11.7886		9.8455		6.4224		77.9300

		Jarque-Bera		15988.73***		7042.19***		38327.43***		10306.01***		18793.75***		11332.4***		2831.62***		1355247***

		Q1(20)		73.72***		42.64***		42.58***		77.76***		37.26**		51.27***		126.78***		422.88***

		Q2(20)		7331.22***		5033.75***		1525.35***		7535.18***		2130.56***		2527.51***		884.01***		3288.46***

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.162%		-0.038%		-0.147%		-0.047%		-0.170%		-0.048%		-0.003%		-0.076%

		Std. Dev.		2.979%		2.475%		2.931%		2.413%		3.154%		3.031%		1.533%		4.464%

		Skewness		-0.1465		-0.0519		0.0682		-0.1280		-0.0063		0.1058		0.1645		0.1925

		Kurtosis		4.2897		4.3332		5.6427		4.5368		6.0266		4.1169		5.0517		15.4902

		Jarque-Bera		47.66***		48.72***		190.82***		66.14***		249.62***		35.22***		117.65***		4255.19***

		Q1(20)		23.46		23.38		22.11		29.99*		29.48*		16.99		32.43**		87.65***

		Q2(20)		289.48***		223.98***		515.49***		395.95***		332.11***		442.46***		137.90***		216.24***





volplot

		Figure Volatility spillover plot





Volatility Spillover plot. 200-day window. 20 steps horizon
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		VECH-USD

		System: VECHUSD

		Estimation Method: ARCH Maximum Likelihood (BHHH)

		Covariance specification: Diagonal VECH

		Date: 04/06/12   Time: 21:40

		Sample: 1/03/1990 3/15/2012

		Included observations: 5792

		Total system (balanced) observations 40544

		Disturbance assumption: Student's t distribution

		Presample covariance: backcast (parameter =0.7)

		Convergence achieved after 22 iterations

				Coefficient		Std. Error		z-Statistic		Prob.

		C(11)		0.000205		0.000109		1.88648		0.0592

		C(12)		0.076475		0.013102		5.836887		0

		C(13)		0.009352		0.008465		1.104825		0.2692

		C(14)		-0.027475		0.017927		-1.532659		0.1254

		C(15)		0.016859		0.007782		2.166248		0.0303

		C(16)		0.006732		0.008616		0.781404		0.4346

		C(17)		0.005509		0.010014		0.550131		0.5822

		C(18)		-0.006404		0.015163		-0.422346		0.6728

		C(110)		0.185769		0.011507		16.14402		0

		C(120)		-0.001745		0.000723		-2.413022		0.0158

		C(21)		0.000357		0.000119		2.997091		0.0027

		C(22)		0.095031		0.013205		7.196698		0

		C(23)		0.014874		0.008122		1.831303		0.0671

		C(24)		-0.029508		0.01821		-1.620388		0.1051

		C(25)		0.012942		0.007987		1.620479		0.1051

		C(26)		0.024667		0.00814		3.030189		0.0024

		C(27)		-0.002508		0.010322		-0.243		0.808

		C(28)		-0.070647		0.015268		-4.62711		0

		C(210)		0.136248		0.011472		11.87657		0

		C(220)		-0.000857		0.000724		-1.18421		0.2363

		C(31)		0.000392		0.000127		3.101258		0.0019

		C(32)		0.0654		0.013939		4.692005		0

		C(33)		-0.011114		0.012479		-0.890612		0.3731

		C(34)		-0.056331		0.019702		-2.859204		0.0042

		C(35)		0.009378		0.009878		0.949357		0.3424

		C(36)		0.02096		0.008392		2.497444		0.0125

		C(37)		0.01556		0.010828		1.43709		0.1507

		C(38)		0.017253		0.016641		1.036786		0.2998

		C(310)		0.136996		0.012091		11.33006		0

		C(320)		-0.002267		0.000729		-3.111984		0.0019

		C(41)		0.000114		0.000105		1.092662		0.2745

		C(42)		0.066672		0.012053		5.531632		0

		C(43)		-0.002119		0.00819		-0.258695		0.7959

		C(44)		-0.015361		0.015963		-0.962277		0.3359

		C(45)		0.003091		0.007273		0.425031		0.6708

		C(46)		0.021545		0.007546		2.855196		0.0043

		C(47)		-0.01208		0.0088		-1.372731		0.1698

		C(48)		-0.011628		0.013457		-0.864123		0.3875

		C(410)		0.128369		0.0108		11.88624		0

		C(420)		-0.000651		0.000688		-0.944956		0.3447

		C(51)		0.000175		0.000154		1.133349		0.2571

		C(52)		0.052987		0.017044		3.108759		0.0019

		C(53)		0.023044		0.014227		1.619683		0.1053

		C(54)		-0.041176		0.023392		-1.760274		0.0784

		C(55)		-0.015808		0.012156		-1.300428		0.1935

		C(56)		0.024085		0.010619		2.268007		0.0233

		C(57)		0.018893		0.012988		1.454708		0.1458

		C(58)		0.002322		0.019642		0.118204		0.9059

		C(510)		0.160878		0.01463		10.99659		0

		C(520)		-0.002298		0.000839		-2.739807		0.0061

		C(61)		0.000362		0.000149		2.426733		0.0152

		C(62)		0.055896		0.017684		3.160832		0.0016

		C(63)		0.019593		0.010927		1.793003		0.073

		C(64)		-0.055562		0.02236		-2.484931		0.013

		C(65)		0.005716		0.010684		0.535028		0.5926

		C(66)		0.02229		0.012053		1.849291		0.0644

		C(67)		-0.006824		0.014304		-0.477093		0.6333

		C(68)		-0.002734		0.019908		-0.137334		0.8908

		C(610)		0.206772		0.013198		15.6664		0

		C(620)		-0.001063		0.000842		-1.262671		0.2067

		C(71)		0.00029		0.000125		2.320694		0.0203

		C(72)		0.034131		0.013258		2.574377		0.01

		C(73)		-0.004642		0.009555		-0.485785		0.6271

		C(74)		0.002424		0.017833		0.135956		0.8919

		C(75)		0.003651		0.009255		0.394485		0.6932

		C(76)		0.02579		0.009595		2.687869		0.0072

		C(77)		-0.132238		0.012286		-10.76307		0

		C(78)		0.023598		0.015772		1.496136		0.1346

		C(710)		0.034177		0.009504		3.596125		0.0003

		C(720)		-0.000362		0.00047		-0.769348		0.4417

				Variance Equation Coefficients

		C(79)		8.35E-08		1.80E-08		4.649941		0

		C(80)		0.109308		0.005718		19.11562		0

		C(81)		0.112345		0.003243		34.64233		0

		C(82)		0.137693		0.003453		39.87845		0

		C(83)		0.121833		0.003184		38.26683		0

		C(84)		0.162153		0.003822		42.42217		0

		C(85)		0.115976		0.003402		34.09032		0

		C(86)		0.100694		0.00387		26.01918		0

		C(87)		0.122215		0.00828		14.76084		0

		C(88)		0.053265		0.007323		7.27363		0

		C(89)		0.06276		0.008763		7.161938		0

		C(90)		0.049641		0.007871		6.306649		0

		C(91)		0.025642		0.010769		2.381051		0.0173

		C(92)		0.046509		0.00752		6.185083		0

		C(93)		0.037894		0.007726		4.904895		0

		C(94)		0.991128		0.000484		2048.69		0

		C(95)		0.993606		0.000268		3705.833		0

		C(96)		0.989936		0.000376		2630.093		0

		C(97)		0.992697		0.000297		3347.792		0

		C(98)		0.98791		0.000512		1929.832		0

		C(99)		0.993194		0.000307		3229.95		0

		C(100)		0.994746		0.000305		3266.781		0

		C(101)		3.15E-07		1.50E-07		2.102968		0.0355

				t-Distribution (Degree of Freedom)

		C(102)		6.138324		0.173934		35.29102		0

		Log likelihood		128650.7		Schwarz criterion				-44.28297

		Avg. log likelihood		3.173113		Hannan-Quinn criter.				-44.3535

		Akaike info criterion		-44.39112

		Equation: UKUSD = C(11)+C(12)*UKUSD(-1)+C(13)*GERUSD(-1)

		+C(14)*NETHUSD(-1)+C(15)*ITAUSD(-1)+C(16)*SWEUSD(-1)

		+C(17)*SWZUSD(-1)+C(18)*FRUSD(-1)+C(110)*USUSD+C(120)

		*GFC

		R-squared		0.069964		Mean dependent var				-3.51E-05

		Adjusted R-squared		0.068517		S.D. dependent var				0.01446

		S.E. of regression		0.013956		Sum squared resid				1.126104

		Durbin-Watson stat		2.145514

		Equation: FRUSD =C(21)+C(22)*UKUSD(-1)+C(23)*GERUSD(-1)

		+C(24)*NETHUSD(-1)+C(25)*ITAUSD(-1)+C(26)*SWEUSD(-1)

		+C(27)*SWZUSD(-1)+C(28)*FRUSD(-1)+C(210)*USUSD+C(220)

		*GFC

		R-squared		0.062074		Mean dependent var				0.00021

		Adjusted R-squared		0.060614		S.D. dependent var				0.013732

		S.E. of regression		0.01331		Sum squared resid				1.024283

		Durbin-Watson stat		2.062625

		Equation: GERUSD=C(31)+C(32)*UKUSD(-1)+C(33)*GERUSD(-1)

		+C(34)*NETHUSD(-1)+C(35)*ITAUSD(-1)+C(36)*SWEUSD(-1)

		+C(37)*SWZUSD(-1)+C(38)*FRUSD(-1)+C(310)*USUSD+C(320)

		*GFC

		R-squared		0.040881		Mean dependent var				1.58E-05

		Adjusted R-squared		0.039388		S.D. dependent var				0.01711

		S.E. of regression		0.016769		Sum squared resid				1.625954

		Durbin-Watson stat		2.018544

		Equation: NETHUSD=C(41)+C(42)*UKUSD(-1)+C(43)*GERUSD(-1)

		+C(44)*NETHUSD(-1)+C(45)*ITAUSD(-1)+C(46)*SWEUSD(-1)

		+C(47)*SWZUSD(-1)+C(48)*FRUSD(-1)+C(410)*USUSD+C(420)

		*GFC

		R-squared		0.066288		Mean dependent var				-1.59E-05

		Adjusted R-squared		0.064834		S.D. dependent var				0.012768

		S.E. of regression		0.012347		Sum squared resid				0.881513

		Durbin-Watson stat		2.05969

		Equation: ITAUSD=C(51)+C(52)*UKUSD(-1)+C(53)*GERUSD(-1)

		+C(54)*NETHUSD(-1)+C(55)*ITAUSD(-1)+C(56)*SWEUSD(-1)

		+C(57)*SWZUSD(-1)+C(58)*FRUSD(-1)+C(510)*USUSD+C(520)

		*GFC

		R-squared		0.046202		Mean dependent var				-6.37E-05

		Adjusted R-squared		0.044718		S.D. dependent var				0.019106

		S.E. of regression		0.018674		Sum squared resid				2.016204

		Durbin-Watson stat		2.029098

		Equation: SWEUSD=C(61)+C(62)*UKUSD(-1)+C(63)*GERUSD(-1)

		+C(64)*NETHUSD(-1)+C(65)*ITAUSD(-1)+C(66)*SWEUSD(-1)

		+C(67)*SWZUSD(-1)+C(68)*FRUSD(-1)+C(610)*USUSD+C(620)

		*GFC

		R-squared		0.053896		Mean dependent var				-7.33E-05

		Adjusted R-squared		0.052423		S.D. dependent var				0.019105

		S.E. of regression		0.018598		Sum squared resid				1.99986

		Durbin-Watson stat		2.004217

		Equation: SWZUSD=C(71)+C(72)*UKUSD(-1)+C(73)*GERUSD(-1)

		+C(74)*NETHUSD(-1)+C(75)*ITAUSD(-1)+C(76)*SWEUSD(-1)

		+C(77)*SWZUSD(-1)+C(78)*FRUSD(-1)+C(710)*USUSD+C(720)

		*GFC

		R-squared		0.028869		Mean dependent var				0.000226

		Adjusted R-squared		0.027357		S.D. dependent var				0.012973

		S.E. of regression		0.012794		Sum squared resid				0.94644

		Durbin-Watson stat		2.095553

		Covariance specification: Diagonal VECH

		GARCH = M + A1.*RESID(-1)*RESID(-1)' + D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))'D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))' + B1.*GARCH(-1) + E1.*GFC

		M is a scalar

		A1 is a rank one matrix

		D1 is a rank one matrix

		B1 is a rank one matrix

		E1 is a scalar

				Transformed Variance Coefficients

				Coefficient		Std. Error		z-Statistic		Prob.

		M		8.35E-08		1.80E-08		4.649941		0

		A1(1,1)		0.011948		0.00125		9.55781		0

		A1(1,2)		0.01228		0.000847		14.49994		0

		A1(1,3)		0.015051		0.001006		14.96273		0

		A1(1,4)		0.013317		0.000888		14.99556		0

		A1(1,5)		0.017725		0.001057		16.76779		0

		A1(1,6)		0.012677		0.000854		14.84738		0

		A1(1,7)		0.011007		0.000766		14.36661		0

		A1(2,2)		0.012621		0.000729		17.32116		0

		A1(2,3)		0.015469		0.000705		21.95277		0

		A1(2,4)		0.013687		0.000673		20.3323		0

		A1(2,5)		0.018217		0.000773		23.57113		0

		A1(2,6)		0.013029		0.000627		20.76976		0

		A1(2,7)		0.011312		0.000603		18.75139		0

		A1(3,3)		0.018959		0.000951		19.93923		0

		A1(3,4)		0.016776		0.00074		22.66889		0

		A1(3,5)		0.022327		0.000867		25.74588		0

		A1(3,6)		0.015969		0.000711		22.45671		0

		A1(3,7)		0.013865		0.000697		19.88811		0

		A1(4,4)		0.014843		0.000776		19.13341		0

		A1(4,5)		0.019756		0.000804		24.55712		0

		A1(4,6)		0.01413		0.000659		21.4468		0

		A1(4,7)		0.012268		0.000634		19.35319		0

		A1(5,5)		0.026294		0.00124		21.21109		0

		A1(5,6)		0.018806		0.000792		23.75881		0

		A1(5,7)		0.016328		0.000792		20.61915		0

		A1(6,6)		0.013451		0.000789		17.04516		0

		A1(6,7)		0.011678		0.000618		18.88885		0

		A1(7,7)		0.010139		0.000779		13.00959		0

		D1(1,1)		0.014936		0.002024		7.380418		0

		D1(1,2)		0.00651		0.001258		5.172699		0

		D1(1,3)		0.00767		0.001466		5.233662		0

		D1(1,4)		0.006067		0.001299		4.669288		0

		D1(1,5)		0.003134		0.001451		2.159655		0.0308

		D1(1,6)		0.005684		0.001217		4.668982		0

		D1(1,7)		0.004631		0.00116		3.992695		0.0001

		D1(2,2)		0.002837		0.00078		3.636815		0.0003

		D1(2,3)		0.003343		0.000868		3.851649		0.0001

		D1(2,4)		0.002644		0.000756		3.495977		0.0005

		D1(2,5)		0.001366		0.000713		1.915927		0.0554

		D1(2,6)		0.002477		0.000697		3.552411		0.0004

		D1(2,7)		0.002018		0.00063		3.203186		0.0014

		D1(3,3)		0.003939		0.0011		3.580969		0.0003

		D1(3,4)		0.003115		0.00088		3.541811		0.0004

		D1(3,5)		0.001609		0.000855		1.883329		0.0597

		D1(3,6)		0.002919		0.000812		3.595178		0.0003

		D1(3,7)		0.002378		0.000722		3.293711		0.001

		D1(4,4)		0.002464		0.000781		3.153325		0.0016

		D1(4,5)		0.001273		0.000695		1.832146		0.0669

		D1(4,6)		0.002309		0.000698		3.309961		0.0009

		D1(4,7)		0.001881		0.000618		3.044783		0.0023

		D1(5,5)		0.000658		0.000552		1.190526		0.2338

		D1(5,6)		0.001193		0.000643		1.856082		0.0634

		D1(5,7)		0.000972		0.000531		1.830668		0.0672

		D1(6,6)		0.002163		0.000699		3.092542		0.002

		D1(6,7)		0.001762		0.000576		3.060528		0.0022

		D1(7,7)		0.001436		0.000586		2.452447		0.0142

		B1(1,1)		0.982335		0.000959		1024.345		0

		B1(1,2)		0.984791		0.000606		1625.366		0

		B1(1,3)		0.981153		0.000657		1492.999		0

		B1(1,4)		0.98389		0.000615		1599.883		0

		B1(1,5)		0.979146		0.000693		1412.829		0

		B1(1,6)		0.984382		0.000607		1621.333		0

		B1(1,7)		0.985921		0.000594		1659.33		0

		B1(2,2)		0.987253		0.000533		1852.916		0

		B1(2,3)		0.983606		0.000514		1911.932		0

		B1(2,4)		0.98635		0.000487		2024.543		0

		B1(2,5)		0.981594		0.000615		1596.831		0

		B1(2,6)		0.986843		0.000452		2181.852		0

		B1(2,7)		0.988385		0.000437		2262.738		0

		B1(3,3)		0.979973		0.000745		1315.046		0

		B1(3,4)		0.982706		0.000546		1799.619		0

		B1(3,5)		0.977968		0.000676		1447.059		0

		B1(3,6)		0.983198		0.000524		1876.416		0

		B1(3,7)		0.984734		0.00051		1929.946		0

		B1(4,4)		0.985447		0.000589		1673.896		0

		B1(4,5)		0.980695		0.000639		1535.079		0

		B1(4,6)		0.98594		0.000481		2051.373		0

		B1(4,7)		0.987481		0.00046		2146.917		0

		B1(5,5)		0.975967		0.001011		964.9161		0

		B1(5,6)		0.981186		0.000629		1560.327		0

		B1(5,7)		0.982719		0.000614		1601.294		0

		B1(6,6)		0.986434		0.000611		1614.975		0

		B1(6,7)		0.987975		0.000461		2145.417		0

		B1(7,7)		0.989519		0.000606		1633.39		0

		E1		3.15E-07		1.50E-07		2.102968		0.0355





CORRCV-USD

		cv-CORRELATION-USD -(FULL PERIOD)																						FULL PERIOD

		Covariance Analysis: Ordinary

		Date: 04/12/12   Time: 12:02																								VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Sample (adjusted): 1/03/1990 3/15/2012																						VUK		1		0.9354764262		0.7400548373		0.9379841414		0.7847357378		0.7490306846		0.4001656074

		Included observations: 5792 after adjustments																						VFR		0.9354764262		1		0.7421718629		0.9916963291		0.8288921787		0.6956410311		0.2659170653

		Balanced sample (listwise missing value deletion)																						VGER		0.7400548373		0.7421718629		1		0.7621084887		0.7712746291		0.4894002877		0.1183628975

																								VNETH		0.9379841414		0.9916963291		0.7621084887		1		0.8544953656		0.7102627671		0.2738606117

		Correlation																						VITA		0.7847357378		0.8288921787		0.7712746291		0.8544953656		1		0.5952892792		0.2591860581

		Probability		VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ								VSWE		0.7490306846		0.6956410311		0.4894002877		0.7102627671		0.5952892792		1		0.5722060772

		VUK		1																				VSWZ		0.4001656074		0.2659170653		0.1183628975		0.2738606117		0.2591860581		0.5722060772		1

				-----

		VFR		0.935476		1																		GFC=1

				0		-----

																										VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		VGER		0.740055		0.742172		1																VUK		1		0.9555566894		0.7585141701		0.9448784693		0.822593555		0.9214183376		0.952913621

				0		0		-----																VFR		0.9555566894		1		0.8974778867		0.9911218781		0.932488751		0.977621177		0.9049845352

																								VGER		0.7585141701		0.8974778867		1		0.9156662999		0.977460884		0.9272773578		0.7161182715

		VNETH		0.937984		0.991696		0.762108		1														VNETH		0.9448784693		0.9911218781		0.9156662999		1		0.949547963		0.9872924785		0.9027732766

				0		0		0		-----														VITA		0.822593555		0.932488751		0.977460884		0.949547963		1		0.9499355529		0.7674739972

																								VSWE		0.9214183376		0.977621177		0.9272773578		0.9872924785		0.9499355529		1		0.9047174948

		VITA		0.784736		0.828892		0.771275		0.854495		1												VSWZ		0.952913621		0.9049845352		0.7161182715		0.9027732766		0.7674739972		0.9047174948		1

				0		0		0		0		-----

		VSWE		0.749031		0.695641		0.4894		0.710263		0.595289		1

				0		0		0		0		0		-----

		VSWZ		0.400166		0.265917		0.118363		0.273861		0.259186		0.572206		1

				0		0		0		0		0		0		-----

		GFC =1

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		UK		1.0000		0.9355		0.7401		0.9380		0.7847		0.7490		0.4002

		France		0.9355		1.0000		0.7422		0.9917		0.8289		0.6956		0.2659

		Germany		0.7401		0.7422		1.0000		0.7621		0.7713		0.4894		0.1184

		Netherlands		0.9380		0.9917		0.7621		1.0000		0.8545		0.7103		0.2739

		Italy		0.7847		0.8289		0.7713		0.8545		1.0000		0.5953		0.2592

		Sweden		0.7490		0.6956		0.4894		0.7103		0.5953		1.0000		0.5722

		Switzerland		0.4002		0.2659		0.1184		0.2739		0.2592		0.5722		1.0000

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		UK		1.0000		0.9556		0.7585		0.9449		0.8226		0.9214		0.9529

		France		0.9556		1.0000		0.8975		0.9911		0.9325		0.9776		0.9050

		Germany		0.7585		0.8975		1.0000		0.9157		0.9775		0.9273		0.7161

		Netherlands		0.9449		0.9911		0.9157		1.0000		0.9495		0.9873		0.9028

		Italy		0.8226		0.9325		0.9775		0.9495		1.0000		0.9499		0.7675

		Sweden		0.9214		0.9776		0.9273		0.9873		0.9499		1.0000		0.9047

		Switzerland		0.9529		0.9050		0.7161		0.9028		0.7675		0.9047		1.0000





CV

		CV- FROM VAR-VECH ESTIMATION - USD DAILY

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.00022		0.000198		0.000298		0.000171		0.000384		0.000377		0.000189

		Median		0.000116		0.000121		0.00019		9.34E-05		0.000251		0.00022		0.000182

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000702

		Minimum		2.96E-05		3.99E-05		2.18E-05		2.83E-05		6.55E-05		6.30E-05		5.44E-05

		Std. Dev.		0.000319		0.0002		0.000321		0.000201		0.000394		0.000353		0.00011

		Skewness		3.883812		2.70759		3.420991		2.98274		3.16026		1.825308		0.902006

		Kurtosis		19.49965		10.6918		17.59175		12.46994		14.97112		6.349305		3.686504

		Jarque-Bera		80261.27		21355.1		62681.96		30231.05		44225.93		5923.486		899.1474

		Probability		0		0		0		0		0		0		0

		Sum		1.275587		1.148858		1.726529		0.989881		2.222959		2.183633		1.096381

		Sum Sq. Dev.		0.00059		0.000233		0.000596		0.000235		0.000901		0.000721		7.03E-05

		Observations		5792		5792		5792		5792		5792		5792		5792

		GFC =1

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.000894		0.00063		0.000838		0.00059		0.001019		0.000907		0.000252

		Median		0.00062		0.000501		0.000602		0.000459		0.000683		0.000717		0.000209

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000481

		Minimum		0.000163		0.000218		0.000166		0.000192		0.000221		0.000311		5.91E-05

		Std. Dev.		0.000571		0.000267		0.000581		0.000298		0.000714		0.000462		0.000113

		Skewness		0.869884		0.704369		1.258596		0.784963		1.075109		0.792371		0.414137

		Kurtosis		2.413098		2.038485		3.369858		2.055434		2.703161		2.145416		2.022841

		Jarque-Bera		91.86657		79.27171		176.3905		91.47471		128.3897		88.33695		44.71391

		Probability		0		0		0		0		0		0		0

		Sum		0.58499		0.41173		0.547802		0.385903		0.666143		0.593006		0.164508

		Sum Sq. Dev.		0.000213		4.64E-05		0.00022		5.78E-05		0.000333		0.00014		8.36E-06

		Observations		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.022%		0.020%		0.030%		0.017%		0.038%		0.038%		0.019%

		Std. Dev.		0.032%		0.020%		0.032%		0.020%		0.039%		0.035%		0.011%

		Maximum		0.219%		0.115%		0.235%		0.117%		0.276%		0.190%		0.070%

		Minimum		0.003%		0.004%		0.002%		0.003%		0.007%		0.006%		0.005%

		Skewness		3.8838		2.7076		3.4210		2.9827		3.1603		1.8253		0.9020

		Kurtosis		19.4997		10.6918		17.5918		12.4699		14.9711		6.3493		3.6865

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.089%		0.063%		0.084%		0.059%		0.102%		0.091%		0.025%

		Std. Dev.		0.057%		0.027%		0.058%		0.030%		0.071%		0.046%		0.011%

		Maximum		0.219%		0.115%		0.235%		0.117%		0.276%		0.190%		0.048%

		Minimum		0.016%		0.022%		0.017%		0.019%		0.022%		0.031%		0.006%

		Skewness		0.8699		0.7044		1.2586		0.7850		1.0751		0.7924		0.4141

		Kurtosis		2.4131		2.0385		3.3699		2.0554		2.7032		2.1454		2.0228





USDRET

		USD -DAILY RETURNS

		all

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-3.73E-05		0.00021		1.75E-05		-1.58E-05		-6.23E-05		-7.59E-05		0.00022		0.000233

		Median		0		9.13E-05		6.47E-05		4.83E-05		0		0		0.000246		0.000147

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.08364		0.363823

		Minimum		-0.111351		-0.103568		-0.217002		-0.086095		-0.194741		-0.189502		-0.08716		-0.324352

		Std. Dev.		0.01446		0.013731		0.017109		0.012767		0.019104		0.019105		0.01298		0.017314

		Skewness		-0.278742		-0.113021		-0.490249		-0.257118		-0.394483		-0.148261		-0.067287		0.215709

		Kurtosis		11.11969		8.396688		15.5629		9.514033		11.78856		9.845541		6.422444		77.93003

		Jarque-Bera		15988.73		7042.197		38327.43		10306.01		18793.75		11332.4		2831.627		1355247

		Probability		0		0		0		0		0		0		0		0

		Sum		-0.215946		1.214244		0.101666		-0.091242		-0.361192		-0.439845		1.271848		1.350212

		Sum Sq. Dev.		1.210982		1.09208		1.695365		0.944097		2.113931		2.11401		0.975866		1.73629

		Observations		5793		5793		5793		5793		5793		5793		5793		5793

		GFC

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-0.001622		-0.000377		-0.001469		-0.000468		-0.001701		-0.000482		-3.07E-05		-0.000764

		Median		-0.001187		-2.04E-05		-0.00134		-0.000164		-0.000319		0		7.41E-05		0

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.068491		0.363823

		Minimum		-0.111351		-0.103568		-0.111712		-0.086095		-0.130887		-0.10081		-0.057768		-0.324352

		Std. Dev.		0.029791		0.024752		0.029311		0.024128		0.031543		0.030306		0.015325		0.044643

		Skewness		-0.146488		-0.05193		0.068205		-0.127984		-0.006289		0.105842		0.164482		0.19254

		Kurtosis		4.289709		4.333165		5.642744		4.53677		6.026633		4.116936		5.051716		15.49022

		Jarque-Bera		47.66528		48.72614		190.8237		66.14067		249.6282		35.2167		117.6589		4255.192

		Probability		0		0		0		0		0		0		0		0

		Sum		-1.060846		-0.24662		-0.960545		-0.305828		-1.112573		-0.31549		-0.020054		-0.499657

		Sum Sq. Dev.		0.579539		0.40007		0.56103		0.380157		0.649712		0.599765		0.153354		1.30145

		Observations		654		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.004%		0.021%		0.002%		-0.002%		-0.006%		-0.008%		0.022%		0.023%

		Std. Dev.		1.446%		1.373%		1.711%		1.277%		1.910%		1.911%		1.298%		1.731%

		Skewness		-0.2787		-0.1130		-0.4902		-0.2571		-0.3945		-0.1483		-0.0673		0.2157

		Kurtosis		11.1197		8.3967		15.5629		9.5140		11.7886		9.8455		6.4224		77.9300

		Jarque-Bera		15988.73***		7042.19***		38327.43***		10306.01***		18793.75***		11332.4***		2831.62***		1355247***

		Q1(20)		73.72***		42.64***		42.58***		77.76***		37.26**		51.27***		126.78***		422.88***

		Q2(20)		7331.22***		5033.75***		1525.35***		7535.18***		2130.56***		2527.51***		884.01***		3288.46***

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.162%		-0.038%		-0.147%		-0.047%		-0.170%		-0.048%		-0.003%		-0.076%

		Std. Dev.		2.979%		2.475%		2.931%		2.413%		3.154%		3.031%		1.533%		4.464%

		Skewness		-0.1465		-0.0519		0.0682		-0.1280		-0.0063		0.1058		0.1645		0.1925

		Kurtosis		4.2897		4.3332		5.6427		4.5368		6.0266		4.1169		5.0517		15.4902

		Jarque-Bera		47.66***		48.72***		190.82***		66.14***		249.62***		35.22***		117.65***		4255.19***

		Q1(20)		23.46		23.38		22.11		29.99*		29.48*		16.99		32.43**		87.65***

		Q2(20)		289.48***		223.98***		515.49***		395.95***		332.11***		442.46***		137.90***		216.24***
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		Figure Volatility spillover plot





Volatility Spillover plot. 200-day window. 20 steps horizon
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		VECH-USD

		System: VECHUSD

		Estimation Method: ARCH Maximum Likelihood (BHHH)

		Covariance specification: Diagonal VECH

		Date: 04/06/12   Time: 21:40

		Sample: 1/03/1990 3/15/2012

		Included observations: 5792

		Total system (balanced) observations 40544

		Disturbance assumption: Student's t distribution

		Presample covariance: backcast (parameter =0.7)

		Convergence achieved after 22 iterations

				Coefficient		Std. Error		z-Statistic		Prob.

		C(11)		0.000205		0.000109		1.88648		0.0592

		C(12)		0.076475		0.013102		5.836887		0

		C(13)		0.009352		0.008465		1.104825		0.2692

		C(14)		-0.027475		0.017927		-1.532659		0.1254

		C(15)		0.016859		0.007782		2.166248		0.0303

		C(16)		0.006732		0.008616		0.781404		0.4346

		C(17)		0.005509		0.010014		0.550131		0.5822

		C(18)		-0.006404		0.015163		-0.422346		0.6728

		C(110)		0.185769		0.011507		16.14402		0

		C(120)		-0.001745		0.000723		-2.413022		0.0158

		C(21)		0.000357		0.000119		2.997091		0.0027

		C(22)		0.095031		0.013205		7.196698		0

		C(23)		0.014874		0.008122		1.831303		0.0671

		C(24)		-0.029508		0.01821		-1.620388		0.1051

		C(25)		0.012942		0.007987		1.620479		0.1051

		C(26)		0.024667		0.00814		3.030189		0.0024

		C(27)		-0.002508		0.010322		-0.243		0.808

		C(28)		-0.070647		0.015268		-4.62711		0

		C(210)		0.136248		0.011472		11.87657		0

		C(220)		-0.000857		0.000724		-1.18421		0.2363

		C(31)		0.000392		0.000127		3.101258		0.0019

		C(32)		0.0654		0.013939		4.692005		0

		C(33)		-0.011114		0.012479		-0.890612		0.3731

		C(34)		-0.056331		0.019702		-2.859204		0.0042

		C(35)		0.009378		0.009878		0.949357		0.3424

		C(36)		0.02096		0.008392		2.497444		0.0125

		C(37)		0.01556		0.010828		1.43709		0.1507

		C(38)		0.017253		0.016641		1.036786		0.2998

		C(310)		0.136996		0.012091		11.33006		0

		C(320)		-0.002267		0.000729		-3.111984		0.0019

		C(41)		0.000114		0.000105		1.092662		0.2745

		C(42)		0.066672		0.012053		5.531632		0

		C(43)		-0.002119		0.00819		-0.258695		0.7959

		C(44)		-0.015361		0.015963		-0.962277		0.3359

		C(45)		0.003091		0.007273		0.425031		0.6708

		C(46)		0.021545		0.007546		2.855196		0.0043

		C(47)		-0.01208		0.0088		-1.372731		0.1698

		C(48)		-0.011628		0.013457		-0.864123		0.3875

		C(410)		0.128369		0.0108		11.88624		0

		C(420)		-0.000651		0.000688		-0.944956		0.3447

		C(51)		0.000175		0.000154		1.133349		0.2571

		C(52)		0.052987		0.017044		3.108759		0.0019

		C(53)		0.023044		0.014227		1.619683		0.1053

		C(54)		-0.041176		0.023392		-1.760274		0.0784

		C(55)		-0.015808		0.012156		-1.300428		0.1935

		C(56)		0.024085		0.010619		2.268007		0.0233

		C(57)		0.018893		0.012988		1.454708		0.1458

		C(58)		0.002322		0.019642		0.118204		0.9059

		C(510)		0.160878		0.01463		10.99659		0

		C(520)		-0.002298		0.000839		-2.739807		0.0061

		C(61)		0.000362		0.000149		2.426733		0.0152

		C(62)		0.055896		0.017684		3.160832		0.0016

		C(63)		0.019593		0.010927		1.793003		0.073

		C(64)		-0.055562		0.02236		-2.484931		0.013

		C(65)		0.005716		0.010684		0.535028		0.5926

		C(66)		0.02229		0.012053		1.849291		0.0644

		C(67)		-0.006824		0.014304		-0.477093		0.6333

		C(68)		-0.002734		0.019908		-0.137334		0.8908

		C(610)		0.206772		0.013198		15.6664		0

		C(620)		-0.001063		0.000842		-1.262671		0.2067

		C(71)		0.00029		0.000125		2.320694		0.0203

		C(72)		0.034131		0.013258		2.574377		0.01

		C(73)		-0.004642		0.009555		-0.485785		0.6271

		C(74)		0.002424		0.017833		0.135956		0.8919

		C(75)		0.003651		0.009255		0.394485		0.6932

		C(76)		0.02579		0.009595		2.687869		0.0072

		C(77)		-0.132238		0.012286		-10.76307		0

		C(78)		0.023598		0.015772		1.496136		0.1346

		C(710)		0.034177		0.009504		3.596125		0.0003

		C(720)		-0.000362		0.00047		-0.769348		0.4417

				Variance Equation Coefficients

		C(79)		8.35E-08		1.80E-08		4.649941		0

		C(80)		0.109308		0.005718		19.11562		0

		C(81)		0.112345		0.003243		34.64233		0

		C(82)		0.137693		0.003453		39.87845		0

		C(83)		0.121833		0.003184		38.26683		0

		C(84)		0.162153		0.003822		42.42217		0

		C(85)		0.115976		0.003402		34.09032		0

		C(86)		0.100694		0.00387		26.01918		0

		C(87)		0.122215		0.00828		14.76084		0

		C(88)		0.053265		0.007323		7.27363		0

		C(89)		0.06276		0.008763		7.161938		0

		C(90)		0.049641		0.007871		6.306649		0

		C(91)		0.025642		0.010769		2.381051		0.0173

		C(92)		0.046509		0.00752		6.185083		0

		C(93)		0.037894		0.007726		4.904895		0

		C(94)		0.991128		0.000484		2048.69		0

		C(95)		0.993606		0.000268		3705.833		0

		C(96)		0.989936		0.000376		2630.093		0

		C(97)		0.992697		0.000297		3347.792		0

		C(98)		0.98791		0.000512		1929.832		0

		C(99)		0.993194		0.000307		3229.95		0

		C(100)		0.994746		0.000305		3266.781		0

		C(101)		3.15E-07		1.50E-07		2.102968		0.0355

				t-Distribution (Degree of Freedom)

		C(102)		6.138324		0.173934		35.29102		0

		Log likelihood		128650.7		Schwarz criterion				-44.28297

		Avg. log likelihood		3.173113		Hannan-Quinn criter.				-44.3535

		Akaike info criterion		-44.39112

		Equation: UKUSD = C(11)+C(12)*UKUSD(-1)+C(13)*GERUSD(-1)

		+C(14)*NETHUSD(-1)+C(15)*ITAUSD(-1)+C(16)*SWEUSD(-1)

		+C(17)*SWZUSD(-1)+C(18)*FRUSD(-1)+C(110)*USUSD+C(120)

		*GFC

		R-squared		0.069964		Mean dependent var				-3.51E-05

		Adjusted R-squared		0.068517		S.D. dependent var				0.01446

		S.E. of regression		0.013956		Sum squared resid				1.126104

		Durbin-Watson stat		2.145514

		Equation: FRUSD =C(21)+C(22)*UKUSD(-1)+C(23)*GERUSD(-1)

		+C(24)*NETHUSD(-1)+C(25)*ITAUSD(-1)+C(26)*SWEUSD(-1)

		+C(27)*SWZUSD(-1)+C(28)*FRUSD(-1)+C(210)*USUSD+C(220)

		*GFC

		R-squared		0.062074		Mean dependent var				0.00021

		Adjusted R-squared		0.060614		S.D. dependent var				0.013732

		S.E. of regression		0.01331		Sum squared resid				1.024283

		Durbin-Watson stat		2.062625

		Equation: GERUSD=C(31)+C(32)*UKUSD(-1)+C(33)*GERUSD(-1)

		+C(34)*NETHUSD(-1)+C(35)*ITAUSD(-1)+C(36)*SWEUSD(-1)

		+C(37)*SWZUSD(-1)+C(38)*FRUSD(-1)+C(310)*USUSD+C(320)

		*GFC

		R-squared		0.040881		Mean dependent var				1.58E-05

		Adjusted R-squared		0.039388		S.D. dependent var				0.01711

		S.E. of regression		0.016769		Sum squared resid				1.625954

		Durbin-Watson stat		2.018544

		Equation: NETHUSD=C(41)+C(42)*UKUSD(-1)+C(43)*GERUSD(-1)

		+C(44)*NETHUSD(-1)+C(45)*ITAUSD(-1)+C(46)*SWEUSD(-1)

		+C(47)*SWZUSD(-1)+C(48)*FRUSD(-1)+C(410)*USUSD+C(420)

		*GFC

		R-squared		0.066288		Mean dependent var				-1.59E-05

		Adjusted R-squared		0.064834		S.D. dependent var				0.012768

		S.E. of regression		0.012347		Sum squared resid				0.881513

		Durbin-Watson stat		2.05969

		Equation: ITAUSD=C(51)+C(52)*UKUSD(-1)+C(53)*GERUSD(-1)

		+C(54)*NETHUSD(-1)+C(55)*ITAUSD(-1)+C(56)*SWEUSD(-1)

		+C(57)*SWZUSD(-1)+C(58)*FRUSD(-1)+C(510)*USUSD+C(520)

		*GFC

		R-squared		0.046202		Mean dependent var				-6.37E-05

		Adjusted R-squared		0.044718		S.D. dependent var				0.019106

		S.E. of regression		0.018674		Sum squared resid				2.016204

		Durbin-Watson stat		2.029098

		Equation: SWEUSD=C(61)+C(62)*UKUSD(-1)+C(63)*GERUSD(-1)

		+C(64)*NETHUSD(-1)+C(65)*ITAUSD(-1)+C(66)*SWEUSD(-1)

		+C(67)*SWZUSD(-1)+C(68)*FRUSD(-1)+C(610)*USUSD+C(620)

		*GFC

		R-squared		0.053896		Mean dependent var				-7.33E-05

		Adjusted R-squared		0.052423		S.D. dependent var				0.019105

		S.E. of regression		0.018598		Sum squared resid				1.99986

		Durbin-Watson stat		2.004217

		Equation: SWZUSD=C(71)+C(72)*UKUSD(-1)+C(73)*GERUSD(-1)

		+C(74)*NETHUSD(-1)+C(75)*ITAUSD(-1)+C(76)*SWEUSD(-1)

		+C(77)*SWZUSD(-1)+C(78)*FRUSD(-1)+C(710)*USUSD+C(720)

		*GFC

		R-squared		0.028869		Mean dependent var				0.000226

		Adjusted R-squared		0.027357		S.D. dependent var				0.012973

		S.E. of regression		0.012794		Sum squared resid				0.94644

		Durbin-Watson stat		2.095553

		Covariance specification: Diagonal VECH

		GARCH = M + A1.*RESID(-1)*RESID(-1)' + D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))'D1.*(RESID(-1)*(RESID(

		-1)<0))*(RESID(-1)*(RESID(-1)<0))' + B1.*GARCH(-1) + E1.*GFC

		M is a scalar

		A1 is a rank one matrix

		D1 is a rank one matrix

		B1 is a rank one matrix

		E1 is a scalar

				Transformed Variance Coefficients

				Coefficient		Std. Error		z-Statistic		Prob.

		M		8.35E-08		1.80E-08		4.649941		0

		A1(1,1)		0.011948		0.00125		9.55781		0

		A1(1,2)		0.01228		0.000847		14.49994		0

		A1(1,3)		0.015051		0.001006		14.96273		0

		A1(1,4)		0.013317		0.000888		14.99556		0

		A1(1,5)		0.017725		0.001057		16.76779		0

		A1(1,6)		0.012677		0.000854		14.84738		0

		A1(1,7)		0.011007		0.000766		14.36661		0

		A1(2,2)		0.012621		0.000729		17.32116		0

		A1(2,3)		0.015469		0.000705		21.95277		0

		A1(2,4)		0.013687		0.000673		20.3323		0

		A1(2,5)		0.018217		0.000773		23.57113		0

		A1(2,6)		0.013029		0.000627		20.76976		0

		A1(2,7)		0.011312		0.000603		18.75139		0

		A1(3,3)		0.018959		0.000951		19.93923		0

		A1(3,4)		0.016776		0.00074		22.66889		0

		A1(3,5)		0.022327		0.000867		25.74588		0

		A1(3,6)		0.015969		0.000711		22.45671		0

		A1(3,7)		0.013865		0.000697		19.88811		0

		A1(4,4)		0.014843		0.000776		19.13341		0

		A1(4,5)		0.019756		0.000804		24.55712		0

		A1(4,6)		0.01413		0.000659		21.4468		0

		A1(4,7)		0.012268		0.000634		19.35319		0

		A1(5,5)		0.026294		0.00124		21.21109		0

		A1(5,6)		0.018806		0.000792		23.75881		0

		A1(5,7)		0.016328		0.000792		20.61915		0

		A1(6,6)		0.013451		0.000789		17.04516		0

		A1(6,7)		0.011678		0.000618		18.88885		0

		A1(7,7)		0.010139		0.000779		13.00959		0

		D1(1,1)		0.014936		0.002024		7.380418		0

		D1(1,2)		0.00651		0.001258		5.172699		0

		D1(1,3)		0.00767		0.001466		5.233662		0

		D1(1,4)		0.006067		0.001299		4.669288		0

		D1(1,5)		0.003134		0.001451		2.159655		0.0308

		D1(1,6)		0.005684		0.001217		4.668982		0

		D1(1,7)		0.004631		0.00116		3.992695		0.0001

		D1(2,2)		0.002837		0.00078		3.636815		0.0003

		D1(2,3)		0.003343		0.000868		3.851649		0.0001

		D1(2,4)		0.002644		0.000756		3.495977		0.0005

		D1(2,5)		0.001366		0.000713		1.915927		0.0554

		D1(2,6)		0.002477		0.000697		3.552411		0.0004

		D1(2,7)		0.002018		0.00063		3.203186		0.0014

		D1(3,3)		0.003939		0.0011		3.580969		0.0003

		D1(3,4)		0.003115		0.00088		3.541811		0.0004

		D1(3,5)		0.001609		0.000855		1.883329		0.0597

		D1(3,6)		0.002919		0.000812		3.595178		0.0003

		D1(3,7)		0.002378		0.000722		3.293711		0.001

		D1(4,4)		0.002464		0.000781		3.153325		0.0016

		D1(4,5)		0.001273		0.000695		1.832146		0.0669

		D1(4,6)		0.002309		0.000698		3.309961		0.0009

		D1(4,7)		0.001881		0.000618		3.044783		0.0023

		D1(5,5)		0.000658		0.000552		1.190526		0.2338

		D1(5,6)		0.001193		0.000643		1.856082		0.0634

		D1(5,7)		0.000972		0.000531		1.830668		0.0672

		D1(6,6)		0.002163		0.000699		3.092542		0.002

		D1(6,7)		0.001762		0.000576		3.060528		0.0022

		D1(7,7)		0.001436		0.000586		2.452447		0.0142

		B1(1,1)		0.982335		0.000959		1024.345		0

		B1(1,2)		0.984791		0.000606		1625.366		0

		B1(1,3)		0.981153		0.000657		1492.999		0

		B1(1,4)		0.98389		0.000615		1599.883		0

		B1(1,5)		0.979146		0.000693		1412.829		0

		B1(1,6)		0.984382		0.000607		1621.333		0

		B1(1,7)		0.985921		0.000594		1659.33		0

		B1(2,2)		0.987253		0.000533		1852.916		0

		B1(2,3)		0.983606		0.000514		1911.932		0

		B1(2,4)		0.98635		0.000487		2024.543		0

		B1(2,5)		0.981594		0.000615		1596.831		0

		B1(2,6)		0.986843		0.000452		2181.852		0

		B1(2,7)		0.988385		0.000437		2262.738		0

		B1(3,3)		0.979973		0.000745		1315.046		0

		B1(3,4)		0.982706		0.000546		1799.619		0

		B1(3,5)		0.977968		0.000676		1447.059		0

		B1(3,6)		0.983198		0.000524		1876.416		0

		B1(3,7)		0.984734		0.00051		1929.946		0

		B1(4,4)		0.985447		0.000589		1673.896		0

		B1(4,5)		0.980695		0.000639		1535.079		0

		B1(4,6)		0.98594		0.000481		2051.373		0

		B1(4,7)		0.987481		0.00046		2146.917		0

		B1(5,5)		0.975967		0.001011		964.9161		0

		B1(5,6)		0.981186		0.000629		1560.327		0

		B1(5,7)		0.982719		0.000614		1601.294		0

		B1(6,6)		0.986434		0.000611		1614.975		0

		B1(6,7)		0.987975		0.000461		2145.417		0

		B1(7,7)		0.989519		0.000606		1633.39		0

		E1		3.15E-07		1.50E-07		2.102968		0.0355





CORRCV-USD

		cv-CORRELATION-USD -(FULL PERIOD)																						FULL PERIOD

		Covariance Analysis: Ordinary

		Date: 04/12/12   Time: 12:02																								VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Sample (adjusted): 1/03/1990 3/15/2012																						VUK		1		0.9354764262		0.7400548373		0.9379841414		0.7847357378		0.7490306846		0.4001656074

		Included observations: 5792 after adjustments																						VFR		0.9354764262		1		0.7421718629		0.9916963291		0.8288921787		0.6956410311		0.2659170653

		Balanced sample (listwise missing value deletion)																						VGER		0.7400548373		0.7421718629		1		0.7621084887		0.7712746291		0.4894002877		0.1183628975

																								VNETH		0.9379841414		0.9916963291		0.7621084887		1		0.8544953656		0.7102627671		0.2738606117

		Correlation																						VITA		0.7847357378		0.8288921787		0.7712746291		0.8544953656		1		0.5952892792		0.2591860581

		Probability		VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ								VSWE		0.7490306846		0.6956410311		0.4894002877		0.7102627671		0.5952892792		1		0.5722060772

		VUK		1																				VSWZ		0.4001656074		0.2659170653		0.1183628975		0.2738606117		0.2591860581		0.5722060772		1

				-----

		VFR		0.935476		1																		GFC=1

				0		-----

																										VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		VGER		0.740055		0.742172		1																VUK		1		0.9555566894		0.7585141701		0.9448784693		0.822593555		0.9214183376		0.952913621

				0		0		-----																VFR		0.9555566894		1		0.8974778867		0.9911218781		0.932488751		0.977621177		0.9049845352

																								VGER		0.7585141701		0.8974778867		1		0.9156662999		0.977460884		0.9272773578		0.7161182715

		VNETH		0.937984		0.991696		0.762108		1														VNETH		0.9448784693		0.9911218781		0.9156662999		1		0.949547963		0.9872924785		0.9027732766

				0		0		0		-----														VITA		0.822593555		0.932488751		0.977460884		0.949547963		1		0.9499355529		0.7674739972

																								VSWE		0.9214183376		0.977621177		0.9272773578		0.9872924785		0.9499355529		1		0.9047174948

		VITA		0.784736		0.828892		0.771275		0.854495		1												VSWZ		0.952913621		0.9049845352		0.7161182715		0.9027732766		0.7674739972		0.9047174948		1

				0		0		0		0		-----

		VSWE		0.749031		0.695641		0.4894		0.710263		0.595289		1

				0		0		0		0		0		-----

		VSWZ		0.400166		0.265917		0.118363		0.273861		0.259186		0.572206		1

				0		0		0		0		0		0		-----

		GFC =1





CV

		CV- FROM VAR-VECH ESTIMATION - USD DAILY

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.00022		0.000198		0.000298		0.000171		0.000384		0.000377		0.000189

		Median		0.000116		0.000121		0.00019		9.34E-05		0.000251		0.00022		0.000182

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000702

		Minimum		2.96E-05		3.99E-05		2.18E-05		2.83E-05		6.55E-05		6.30E-05		5.44E-05

		Std. Dev.		0.000319		0.0002		0.000321		0.000201		0.000394		0.000353		0.00011

		Skewness		3.883812		2.70759		3.420991		2.98274		3.16026		1.825308		0.902006

		Kurtosis		19.49965		10.6918		17.59175		12.46994		14.97112		6.349305		3.686504

		Jarque-Bera		80261.27		21355.1		62681.96		30231.05		44225.93		5923.486		899.1474

		Probability		0		0		0		0		0		0		0

		Sum		1.275587		1.148858		1.726529		0.989881		2.222959		2.183633		1.096381

		Sum Sq. Dev.		0.00059		0.000233		0.000596		0.000235		0.000901		0.000721		7.03E-05

		Observations		5792		5792		5792		5792		5792		5792		5792

		GFC =1

				VUK		VFR		VGER		VNETH		VITA		VSWE		VSWZ

		Mean		0.000894		0.00063		0.000838		0.00059		0.001019		0.000907		0.000252

		Median		0.00062		0.000501		0.000602		0.000459		0.000683		0.000717		0.000209

		Maximum		0.002194		0.001145		0.00235		0.001174		0.002757		0.0019		0.000481

		Minimum		0.000163		0.000218		0.000166		0.000192		0.000221		0.000311		5.91E-05

		Std. Dev.		0.000571		0.000267		0.000581		0.000298		0.000714		0.000462		0.000113

		Skewness		0.869884		0.704369		1.258596		0.784963		1.075109		0.792371		0.414137

		Kurtosis		2.413098		2.038485		3.369858		2.055434		2.703161		2.145416		2.022841

		Jarque-Bera		91.86657		79.27171		176.3905		91.47471		128.3897		88.33695		44.71391

		Probability		0		0		0		0		0		0		0

		Sum		0.58499		0.41173		0.547802		0.385903		0.666143		0.593006		0.164508

		Sum Sq. Dev.		0.000213		4.64E-05		0.00022		5.78E-05		0.000333		0.00014		8.36E-06

		Observations		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean		0.00022		0.000198		0.000298		0.000171		0.000384		0.000377		0.000189

		Std. Dev.		0.000319		0.0002		0.000321		0.000201		0.000394		0.000353		0.00011

		Skewness		3.883812		2.70759		3.420991		2.98274		3.16026		1.825308		0.902006

		Kurtosis		19.49965		10.6918		17.59175		12.46994		14.97112		6.349305		3.686504

		Q1(20)

		Q2(20)

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland

		Mean

		Std. Dev.

		Skewness

		Kurtosis

		Q1(20)

		Q2(20)





USDRET

		USD -DAILY RETURNS

		all

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-3.73E-05		0.00021		1.75E-05		-1.58E-05		-6.23E-05		-7.59E-05		0.00022		0.000233

		Median		0		9.13E-05		6.47E-05		4.83E-05		0		0		0.000246		0.000147

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.08364		0.363823

		Minimum		-0.111351		-0.103568		-0.217002		-0.086095		-0.194741		-0.189502		-0.08716		-0.324352

		Std. Dev.		0.01446		0.013731		0.017109		0.012767		0.019104		0.019105		0.01298		0.017314

		Skewness		-0.278742		-0.113021		-0.490249		-0.257118		-0.394483		-0.148261		-0.067287		0.215709

		Kurtosis		11.11969		8.396688		15.5629		9.514033		11.78856		9.845541		6.422444		77.93003

		Jarque-Bera		15988.73		7042.197		38327.43		10306.01		18793.75		11332.4		2831.627		1355247

		Probability		0		0		0		0		0		0		0		0

		Sum		-0.215946		1.214244		0.101666		-0.091242		-0.361192		-0.439845		1.271848		1.350212

		Sum Sq. Dev.		1.210982		1.09208		1.695365		0.944097		2.113931		2.11401		0.975866		1.73629

		Observations		5793		5793		5793		5793		5793		5793		5793		5793

		GFC

				UKUSD		FRUSD		GERUSD		NETHUSD		ITAUSD		SWEUSD		SWZUSD		USUSD

		Mean		-0.001622		-0.000377		-0.001469		-0.000468		-0.001701		-0.000482		-3.07E-05		-0.000764

		Median		-0.001187		-2.04E-05		-0.00134		-0.000164		-0.000319		0		7.41E-05		0

		Maximum		0.117931		0.093286		0.141114		0.090143		0.181717		0.121083		0.068491		0.363823

		Minimum		-0.111351		-0.103568		-0.111712		-0.086095		-0.130887		-0.10081		-0.057768		-0.324352

		Std. Dev.		0.029791		0.024752		0.029311		0.024128		0.031543		0.030306		0.015325		0.044643

		Skewness		-0.146488		-0.05193		0.068205		-0.127984		-0.006289		0.105842		0.164482		0.19254

		Kurtosis		4.289709		4.333165		5.642744		4.53677		6.026633		4.116936		5.051716		15.49022

		Jarque-Bera		47.66528		48.72614		190.8237		66.14067		249.6282		35.2167		117.6589		4255.192

		Probability		0		0		0		0		0		0		0		0

		Sum		-1.060846		-0.24662		-0.960545		-0.305828		-1.112573		-0.31549		-0.020054		-0.499657

		Sum Sq. Dev.		0.579539		0.40007		0.56103		0.380157		0.649712		0.599765		0.153354		1.30145

		Observations		654		654		654		654		654		654		654		654

		Panel A: full period (Jan 2, 90 - Mar 15, 12)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.004%		0.021%		0.002%		-0.002%		-0.006%		-0.008%		0.022%		0.023%

		Std. Dev.		1.446%		1.373%		1.711%		1.277%		1.910%		1.911%		1.298%		1.731%

		Skewness		-0.2787		-0.1130		-0.4902		-0.2571		-0.3945		-0.1483		-0.0673		0.2157

		Kurtosis		11.1197		8.3967		15.5629		9.5140		11.7886		9.8455		6.4224		77.9300

		Jarque-Bera		15988.73***		7042.19***		38327.43***		10306.01***		18793.75***		11332.4***		2831.62***		1355247***

		Q1(20)		73.72***		42.64***		42.58***		77.76***		37.26**		51.27***		126.78***		422.88***

		Q2(20)		7331.22***		5033.75***		1525.35***		7535.18***		2130.56***		2527.51***		884.01***		3288.46***

		Panel B: Global financial  crisis period (July 2, 07 - Dec 31, 09)

				UK		France		Germany		Netherlands		Italy		Sweden		Switzerland		US

		Mean		-0.162%		-0.038%		-0.147%		-0.047%		-0.170%		-0.048%		-0.003%		-0.076%

		Std. Dev.		2.979%		2.475%		2.931%		2.413%		3.154%		3.031%		1.533%		4.464%

		Skewness		-0.1465		-0.0519		0.0682		-0.1280		-0.0063		0.1058		0.1645		0.1925

		Kurtosis		4.2897		4.3332		5.6427		4.5368		6.0266		4.1169		5.0517		15.4902

		Jarque-Bera		47.66***		48.72***		190.82***		66.14***		249.62***		35.22***		117.65***		4255.19***

		Q1(20)		23.46		23.38		22.11		29.99*		29.48*		16.99		32.43**		87.65***

		Q2(20)		289.48***		223.98***		515.49***		395.95***		332.11***		442.46***		137.90***		216.24***
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		Figure Volatility spillover plot





Volatility Spillover plot. 200-day window. 20 steps horizon
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