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 This paper explores the impact of the large stock prices increases (positive shocks) and decreases (negative shocks) from the New York Stock Exchange on the returns and volatility of some European developed capital markets. We found that more than a half of shocks from these European stock markets were related to the shocks from US capital market. The results of GARCH models suggest that only the negative shocks from New York Stock Exchange increased the volatility of the European developed capital markets.  
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1. Introduction The study of the linkages among international capital markets is useful from the perspective of stock prices prediction and of the financial risk management by international portfolio diversification. The significant positive correlation of stock returns is among the main premises of some models applied in the prediction of stocks returns. On the other hand, the international portfolio diversification strategies are based on the premise of weak linkages between the evolution of domestic and foreign assets prices (Grubel, 1968; Levy & Sarnat, 1970; Grauer & Hakansson, 1987; French & Poterba, 1991; De Santis & Gerard, 1997). In the last decades, the financial integration strengthened the linkages among the international capital markets (Brennan & Cao, 1997; Stulz, 1999; Bekaert et al, 2002; Kaminsky & Schmukler, 2003; Goetzmann et al, 2005; Bekaert et al, 2009). Obviously, this evolution increased the role of the prediction based on linkages between capital markets but hampered the international portfolio diversification strategies.  Together with the expected returns, the stock prices volatility is one of the main aspects of the decisions to invest in capital markets (Poterba & Summers, 1984; French et al, 1987; Engle & Ng, 1993; Glosten et al, 1993). In the financial integration context, the volatility transmission among the international capital markets intensified (Hamao et al, 1990; King & Wadhwani, 1990; Solnik et al, 1996; Miyakoshi, 2003).  Some researches focused on the particularities of the co-movement of international financial market in stressful circumstances. They found that, during turbulent periods, the linkages between international markets could suffer significant changes (Lee & Kim, 1993; Forbes & Rigobon, 2002; Bae et al, 2003; Connolly & Wang, 2003; Barberis et al, 2005; Lasfer et al, 2007; Ehrmann, 2011). The large stock prices increases or decreases, known as positive or negative shocks, are among the main symptoms of the turbulent periods. Such shocks could influence the investors, inducing them behaviors that are significantly different to those from quiet periods (Longin & Solnik, 2001; Lasfer et al, 2003; Rigobon, 2003; Menezes & Dionísio, 2011; Charles & Darné, 2014). In these circumstances, a shock from an important international market, such as the New York Stock Exchange (NYSE), which usually generates many breaking news in the international mass media, could significantly affects the returns and the volatility of other developed and emerging markets.  In this paper we approach the impact of NYSE shocks on some European developed capital markets between 2007 and 2015. The period of the analysis was marked by some significant crisis, such as the Financial Crisis of 2007-08, the European Debt Crisis of 2010-2012 or the Great Recession of 2008-2012, which induced substantial turbulences on the capital markets (Schwert, 2011; Kotkatvuori -Örnberg et al, 2013). We investigate the influence of the shocks of Dow Jones Industrial 
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Average (DJIA), one of the most representative indexes of NYSE, on the returns and volatility of some indexes from European developed capital markets. The rest of the paper is organized as follows: the second part describes the data and methodology employed to investigate the impact of NYSE shocks on European developed capital markets, the third part presents the empirical results and the fourth part concludes.  
2. Data and Methodology  In our investigation on the impact of NYSE shocks on the European capital developed markets we employ the closing daily values of eight indexes: Dow Jones Industrial Average (DJIA) from NYSE, AEX from the Euronext Amsterdam, ATX from the Vienna Stock Exchange, BEL 20 from Euronext Brussels, CAC 40 from the Euronext Paris, DAX from the Frankfurt Stock Exchange, FTSE 100 from the London Stock Exchange and SMI from SIX Swiss Exchange. The sample of data, provided by Yahoo! Finance, covers the period January 2007 – December 2015. During this period for all the eight stock markets the ascendant and descendant trends alternated (Figure 1). 
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Figure 1 - Evolutions of eight indexes between 2007 and 2015  For each index, we compute the simple return (Ri,t), expressed in percents, by the formula: 
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Table 1 – Descriptive statistics of the eight indexes simple returns  
Index Mean Median Minimum Maximum 

Standard 
Deviation 

Skew- 
ness 

Excess 
kurtosis 

Jarque-
Bera test DJIA 0.019 0.053 -7.873 11.080 1.254 0.095 10.052 9692.1*** AEX 0.005 0.036 -9.145 10.548 1.455 0.045 7.803 5838.7*** ATX -0.014 0.033 -9.745 12.773 1.750 0.018 5.287 2600.3*** BEL 20 0.002 0.021 -7.983 9.660 1.367 0.041 5.621 3034.8*** CAC 40 0.004 0.033 -9.037 11.176 1.455 0.045 7.803 3379.5*** DAX 0.032 0.076 -7.164 11.402 1.490 0.218 6.179 3667.1*** FTSE 100 0.008 0.005 -8.848 9.839 1.275 0.056 7.666 5711.6*** SMI 0.007 0.033 -8.671 11.391 1.219 -0.015 8.562 6989.1***  The descriptive statistics of the eight indexes simple returns reveal some differences among them. DAX and DJIA have the largest averages of the returns, while the mean for the ATX returns is negative.  ATX and DAX experienced the largest volatility, while DJIA and SMI have the smallest standard deviations. The values of the Jarque-Bera test suggest the non-normality of the returns for all eight indexes (Table 1). For each index, we consider that a positive shock occurs when the simple return is larger than 1%, while a negative shock occurs when the simple return is lower than -1%. We consider that a shock from a European capital market is related to a shock from NYSE that occurs in the same days or preceded it by less than two working days. We investigate the impact of NYSE shocks on the volatility of seven European capital markets by GARCH models with two dummy variables: - PSt, taking value one if in the day t a positive shock occurs on NYSE and zero otherwise; - NSt, taking value one if in the day t a negative shock occurs on NYSE and zero otherwise.  We test the stationarity of the eight indexes returns using Augmented Dickey – Fuller (ADF) unit root tests with intercept as deterministic term (Dickey & Fuller, 1979). The number of lags of ADF regressions is chosen by Akaike (1973) Information Criteria. The classic GARCH model includes two equations expressing the conditional mean and the conditional variance equation (Engle, 1982; Bollersev, 1986).  The first equation has the form: 
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where: - EUR
tiR ,  is the simple return of the European index i; - μ0 is a constant term; - μ1 is a coefficient which reflects the impact of the positive shocks on the EUR

tiR , ; - μ2 is a coefficient which reflects the impact of the negative shocks on the EUR
tiR , ; - ξk is a coefficient of the k-order lagged simple returns of the European index; - n represents the number of lagged simple returns of the European index; -  εt is the error term. The number of lags is chosen by Akaike (1969) Final Prediction Error Criterion. The conditional variance equation has the form: 
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where: - 2
tσ is the conditional variance of the EUR

tiR , ; - ω is a constant term; - ν1 is a coefficient which reflects the impact of the positive shocks on the EUR
tiR , volatility; - ν2 is a coefficient which reflects the impact of the negative shocks on the EUR
tiR , volatility; - αk (k = 1, 2, …q) are the coefficients associated to the squared values of error term lagged values from the conditional mean equation; - q is the number of error term lagged values; 

- βl (l = 1, 2, …p) are coefficients associated to the lagged values of the conditional variance; - p is the number of lagged values of conditional variance. The values of q and p are chosen by Akaike (1973) Information Criteria. For each GARCH model we investigate the presence of the ARCH in the errors by performing Lagrange Multiplier (LM) tests.  
3. Empirical Results The numbers of shocks identified for DJIA and the seven European indexes are presented in the Table 2. The positive and negative shocks from DJIA are less numerous than those from the European indexes.  
 

Table 2 - Positive and negative shocks identified for the eight indexes 
Index Positive shocks Negative shocks DJIA 315 321 AEX 411 393 ATX 514 487 BEL 20 423 397 CAC 40 456 455 DAX 442 424 FTSE 100 348 357 SMI 333 331 

 For each European index, we found that more than a half of the positive shocks were related to positive DJIA shocks (Table 3). Most of them occurred in the same days with the shocks from US capital market.  
Table 3 - Positive shocks of European indexes related to positive NYSE shocks  

Index 

Positive shocks 
occurring in the 

same days with a 
positive NYSE 

shock 

Positive shocks 
preceded with one  
working day by a 

positive NYSE 
shock 

Positive shocks 
preceded with two 
working days by a 

positive NYSE shock 

Number of positive 
shocks of  the European 

index related to  
positive NYSE shocks AEX 181 87 14 282 ATX 149 113 21 283 BEL 20 159 86 32 277 
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Index 

Positive shocks 
occurring in the 

same days with a 
positive NYSE 

shock 

Positive shocks 
preceded with one  
working day by a 

positive NYSE 
shock 

Positive shocks 
preceded with two 
working days by a 

positive NYSE shock 

Number of positive 
shocks of  the European 

index related to  
positive NYSE shocks CAC 40 196 74 28 298 DAX 189 85 22 296 FTSE 100 159 76 24 259 SMI 152 86 19 257  More than a half of the negative shocks of European indexes are related to negative NYSE shocks (Table 4). Most of them occurred in the same days with the negative shocks of DJIA. 

 
Table 4 - Negative shocks of European indexes related to negative NYSE shocks  

Index 

Negative shocks 
occurring in the 
same days with 
a negative NYSE 

shock 

Negative shocks 
preceded with one 
working day by a 

negative NYSE 
shock 

 

Negative shocks 
preceded with two 
working days by a 

negative NYSE shock 
 

Number of negative 
shocks of  the European 

index related to  
negative NYSE shocks 

AEX 194 88 22 304 ATX 157 122 31 310 BEL 20 140 94 34 268 CAC 40 209 88 17 314 DAX 189 92 25 306 FTSE 100 162 90 21 273 SMI 149 109 29 287  The results of the ADF tests, presented in the Table 5, indicate the stationarity of the eight indexes returns. 
 

Table 5 - Results of ADF tests for the indexes returns  
Index Number of lags Test statistics 

DJIA 17 -11.8212*** AEX 16 -10.8495*** ATX 26 -8.3738*** BEL 20 17 -11.3930*** CAC 40 4 -23.9825*** DAX 4 -22.9976*** FTSE 100 5 -21.6143*** SMI 6 -20.6271*** Note: *** means significant at 0.01 level. The parameters of the GARCH conditional mean equations suggests the significant impact of the dummy variables PSt and NSt on the simple returns of seven European indexes (Table 6). 
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Table 6 - Coefficients of the GARCH conditional mean equations 

Index μ0 μ1 μ2 ξ1 AEX 0.0576*** (0.0202) 

1.1725*** (0.0663) 

-1.2708*** (0.0706) 

x 

ATX 0.0328 (0.0293) 

0.8751*** (0.0859) 

-0.9438*** (0.1010) 

0.0439** (0.0214) BEL 20 0.0496** (0.0207) 

0.9097*** (0.0689) 

-0.9325*** (0.0771) 

x 

CAC 40 0.0626*** (0.0231) 

1.3413*** (0.0730) 

-1.4830*** (0.0775) 

x 

DAX 0.0904*** (0.0215) 

1.2405*** (0.0750) 

-1.3750*** (0.0797) 

x 

FTSE 100 0.03705** (0.0188) 

0.9328*** (0.0591) 

-1.0765*** (0.0693) 

x 

SMI 0.0362** (0.0178) 

0.9316*** (0.0522) 

-0.9330*** (0.0626) 

0.0517*** (0.0199) 

Notes: Standard errors are in brackets; ***, ** mean significant at 0.01 and 0.05 levels, respectively. The coefficients of the GARCH conditional variance equations indicate, for the volatility of each European index simple returns, a significant impact of the variable NSt (Table 7). Instead, no significant influence of the variable PSt was revealed. 
 

Table 7 - Coefficients of the GARCH conditional variance equations 
 
 

Index 

 

ω 

 

ν1 

 

ν2 

 

α1 

 

β1 

ARCH LM tests 
for the residuals 

of GARCH 
models AEX 0.0305***     (0.0093) 

0.0008   (0.0482) 
0.3489***     (0.0854) 

0.1029***     (0.0169) 
0.8355***      (0.0262) 

7.0041 
ATX 0.0400**    (0.0188) 

-0.1036     (0.0805) 
0.2937***     (0.112) 

0.0874***    (0.0230) 
0.8844***     (0.0327) 

16.8242 
BEL 20 0.0389***    (0.0141) 

0.0285    (0.0450) 
0.3769***     (0.1218) 

0.1224***     (0.0196) 
0.813494***     (0.0360) 

12.2058 
CAC 40 0.0548***    (0.0161) -0.0084   (0.0718) 

0.4772***     (0.1082) 
0.1065***     (0.0189) 

0.8182***     (0.0292) 
8.6007 

DAX 0.0415***    (0.0141) 
-0.0283    (0.0602) 

0.4139***     (0.1025) 
0.0939***    (0.0157) 

0.8433***     (0.0270) 
14.1774 

FTSE 100 0.0279***    (0.0093) 
0.0158    (0.0275) 

0.3057***     (0.0884) 
0.1157***     (0.0190) 

0.8215***     (0.0328) 
12.0615 

SMI 0.0386***    (0.0096) 
-0.0600    (0.0371) 

0.4316***     (0.0835) 
0.1143***     (0.0215) 

0.7933***     (0.0329) 
17.3741 

Notes: Standard errors in brackets; ***, ** mean significant at 0.01 and 0.05 levels, respectively.  
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4. Conclusions In this paper we investigate the impact of NYSE shocks on the returns and volatility of seven European developed capital markets between 2007 and 2015. More likely, some circumstances of this period, especially the crisis, influenced the impact of NYSE shocks on the European stock markets.  We found that more than a half of the shocks from these European stock markets were related to DJIA shocks. The GARCH model results also suggest a significant impact of the DJIA shocks on the European developed capital markets simple returns. In these circumstances, NYSE shocks could be employed in the short term forecast of the European developed stock markets evolutions. They could be also used in the identification of buy or sell signals for some investment strategies. The GARCH models revealed that negative DJIA shocks increased the volatility of the European developed capital markets simple returns, while the positive shocks had no significant effects on the conditional variance. These results, which suggest that investors are more sensitive to the bad news from NYSE than to the good news, should be taken into consideration in the analysis of the risks associated to short term investments on the European developed stock markets.  
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