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Abstract

This study aims to investigate the relationship between the stock indices of PIIGS
and the stock indices of North European countries (UK, France and Germany). The data
used is from 5/1/1999 to 29/6/2012. The first period starts in January 5, 1999 namely
from the introduction of the Euro and ends in 22/2/2007. The crisis began to affect the
financial sector in February 22, 2007, when HSBC, the world's largest bank of 2008,
wrote down its holdings of subprime-related mortgage-backed-securities by $10.5
billion, the first major subprime related loss to be reported. The second period is
22/2/2007-29/6/2012 and the third is the total period. The sample consists of 3,156
observations. The thesis starts by analyzing the theory of unit root, cointegration and
causality and then the tests that are based on. After performing the tests it is shown
that the time series are I(1) integrated and some stock market pairs are found to be
weakly cointegrated according to Johansen's test . Then, the basic part of the research,
conducts the test for the existence of causality between indices. Granger's test is the
basic test for the existence of linear causality between time series. The results showed
that the causal relationships between the indices are stronger during the crisis than in

the first period where there was economic prosperity.

[5]



https://doi.org/10.26219/heal.aueb.1922

[6]



1. Introduction

The present study investigates the linear causal linkages between the Stock Markets
of PIIGS (Greece, Italy, Spain, Portugal and Ireland) and the Stock Markets of North
European countries (Germany, France and UK). The first period starts in January 5,
1999 namely from the introduction of the Euro. The crisis began to affect the financial
sector in February 22, 2007, when HSBC, the world's largest bank of 2008, wrote down
its holdings of subprime-related mortgage-backed-securities by $10.5 billion, the first
major subprime related loss to be reported. The second period is from 22/2/2007-
29/6/2012 which is the worst economic period globally since 1929. Finally, we examine

the entire period from 1999 to 2012.

In order to test the efficiency of the PIIGS stock market indices, the cointegration
and causality methodology will be used, as in Bekiros and Diks (2008 a, b). The
existence of cointegration and causality relationships would mean that movements of
one or more stock market indices dominate over the countries of the PIIGS causing
similar movements to the other stock indices. Cointegration has emerged as a powerful
technique for investigating interdependencies and common trends among international
stock markets providing a sound methodology for modeling both short- and long-run
dynamics in a multivariate system. If two or more variables are cointegrated, then
stationary linear combinations of these variables may exist even though the variables
themselves are individually non-stationary and exhibit long-run behavior. In the short-
run, financial time series across markets may deviate from each other, but market
forces, investors tastes and preferences, and government regulations will bring them
back to their long-run equilibrium. The absence of cointegration suggests that the
variables involved have no long-run interdependence and can drift arbitrarily away
from each other. One of the key problems in the specialization of a model is whether a
quantitative variable causes another or is caused by this or is independent from the
other. Granger's test is the most well-known causality test and is based on the premise
that the future may not cause present or past. In Econometrics the causal relationship
is given in advance (a priori). A variable X causes another variable Y at Granger if
throughout the current and previous information around the values of this variable
gives a better prediction of values of Y. According to Granger's theory variable X

causes Y if the prediction of Y for a time in future, that resulted from all the previous
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information has lower mean square error from prediction of Y is based on all previous

information other than that relating to variable Y except that the variable X.

If two indices are cointegrated and the moves of one causes similar movements to
the other, then investors by analyzing the prices of one index can forecast the prices of

the other index, achieving abnormal returns.
The thesis contributes to the existing literature by:

a) Investigating the relationships among eight European Stock Indices under the
status of financial crisis, and
b) Testing the Efficient Market Hypothesis into the “PIIGS” area.
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2. Literature Review

The study of the relevant literature includes many interesting works on Stock Market
indices of many countries and more specifically of European countries. These surveys

help to understand the interactions among the stock exchanges globally.

Egert and Kocenda (2007) analyze the movements among three stock markets in
Central and Eastern Europe and, in addition, interdependence which may exist between
Western, Central and Eastern European stock markets. They find no robust
cointegration relationship for any of the stock index pairs or for any of the extended
specifications. There are signs of short-term spillover effects both in terms of stock

returns and stock price volatility.

Syriopoulos (2007) investigates the presence of short- and long- run linkages among
major emerging Central European stock markets: Poland, Czech Republic, Hungary and
Slovakia as well as developed markets: Germany and the USA. He estimates an error
correction vector autoregressive model to detect cointegration relationships and he
finds the presence of one cointegration vector, indicating a stationary long-run
relationship. He finds the existence of long-run equilibrium with individual Central
European markets to display stronger linkages with their mature counterparts rather
than their neighbours. Finally, he finds long-run co-movements implying the
diversification of risk and portfolio returns are achieved by investing in different Central

European markets.

Moreover, Kim et al (2006) examine the influence of the EMU on the dynamic
process of stock market integration over the period 2 January 1989-29 May 2003 using
a bivariate EGARCH framework. They find that there is a shift in European stock
market integration with the introduction of the EMU. They find unidirectional causality
implying that the EMU has been necessary for stock market integration. They also find
that the increase in both regional and global stock market integration over this period
was significantly driven in part, by macroeconomic convergence associated with the

introduction of the EMU and financial development levels.

Vo and Daly (2005) examine whether the economic convergence brought by the EMU
resulted in increased correlations across EMU equity market returns. They use data

from 1988 to 2003 and they use correlation, cointegration and causality techniques to
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describe the behavior of the seven European equity market returns and they focus on
the question of whether a foreign investor can benefit from investing in European

equity markets in light of the developments brought about by the EMU.

In addition, Jansen and Nahuis (2003) investigate the short-run relationship between
stock market developments and consumer confidence in 11 European countries over
the years 1986-2001. They find that stock returns and changes in sentiment are
positively correlated for nine countries, Germany being the main exception. They also
find that the confidence channel is not part of the conventional wealth effect, but a

separate transmission channel.

Serletis and King (2002) use monthly economic indicators and convert measures of
stock performance to real deutschmark units to present evidence on the number of
common stochastic trends in ten European stock markets. They also measure the

degree of convergence of these stock markets using the time-varying parameter.

Masih and Masih (2010) examine dynamic linkages among national stock prices of
four Asian Newly Industrializing Countries stock markets: Taiwan, South Korea,
Singapore and Hong-Kong in models incorporating the established markets of Japan,
USA, UK and Germany. Their results show a relatively leading role of all established
markets in driving fluctuations in the NIC stock markets. In comparison to all others
NIC markets, Taiwan and Singapore appear as the most endogenous, with Taiwan
providing evidence of its short-term vulnerability to shocks from the established

markets.

Ratanapakorn and Sharma (2002) investigate the short-run and long-run
relationships among stock indices of the USA, Europe, Asia, Latin America and Eastern
Europe-Middle East for the pre-Asian crisis and for the crisis period. They find no long-
run relationship among these indices during the pre-Asian crisis period while significant
cointegrating vector and more short-run (i.e., causal) relations are observed during the
crisis period. They also find that during the Asian crisis only the European markets
directly affected the US market, while the other regional markets indirectly influenced

the US market via the European market.

Furthermore, Zhu, et al (2011) apply a panel cointegration approach to investigate

the relationship between crude oil shocks and stock market for the OECD and non-
[10]



OECD panel from January 1995 to December 2009. The Granger causality test
demonstrate the existence of bidirectional long-run Granger causality between crude oil

shocks and stock markets for these OECD and non-OECD countries.

Luo and Esqueda (2011) investigate the cointegration and the relationships between
large-cap energy stocks and oil price changes over the last decade. The results reveal
that energy stock prices have a long run relationship with oil price fluctuations.
Moreover, some particular energy stocks have Granger causal impacts on oil markets

as well.

Erdem, et al (2010) examine short- and long-run relationships between stock market
performance and economic growth for six emerging countries (Malaysia, Turkey,
Mexico, Korea, India and Brazil). The results imply that there is a close relationship
between stock market performance and economic growth in the long run and that

stock market performance is an impetus for economic growth in the short-run.

Yau and Nieh (2009) empirically investigate the exchange rate effects of the New
Taiwan dollar against the Japanese Yen (NTD/JPY) on stock prices in Japan and Taiwan
from January 1991 to March 2008. They find an asymmetric cointegration relationship
in Taiwan’s financial market. They also find asymmetrical causal relationship between

NTD/USD and the stock prices in Taiwan.

Finally, Yue and Yi-yi (2008) investigate the linear and non-linear causality
relationship between China stock market and Hong-Kong market over January 1994-
December 2007. The results show that there exists non-linear causality between two

markets during the sample period.
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3. Methodology

The aim of the thesis is to investigate the interactions among PIIGS Stock Markets
and North European countries (Germany, France and Great Britain). The purpose is to
examine the relationships that exist between these markets by testing the direction of
causality. The Vector Error Correction Model and the cointegration theory are used in
order to examine both the long term and short term interactions, as in Bekiros and
Diks (2008 a, b).

Firstly, the time series on daily data for the eight indices are being tested over the
existence of unit root or stationarity based on the tests of Augmented Dickey Fuller,
Phillips-Perron and KPSS test. The positive indication for the existence of unit root
leads us to the conclusion that the time series are not stationary. The Augmented
Dickey Fuller and Phillips Perron test for the logarithmic daily data of the eight indices
show the absence of unit root and therefore time series are stationary for the first
differences. KPSS tests the logarithmic daily data for the existence of stationarity.
Secondly, we use the theory of cointegration with the method of Johansen (1988,
1991) and Johansen and Juselius (1990). Thirdly, we explore the linear dynamic
linkages applying a Granger causality test based on a VECM or VAR specification on the

log-price or log-return levels.

3.1 Unit Root Tests

Many economic and financial time series exhibit trending behavior or non-stationarity
in the mean. Leading examples are asset prices, exchange rates and the levels of
macroeconomic aggregates like real GDP. An important econometric task is
determining the most appropriate form of the trend in the data. For example, in ARMA
modeling the data must be transformed to stationary form prior to analysis. If the data

are trending, then some form of trend removal is required.

Two common trend removal or de-trending procedures are first differencing and
time-trend regression. First differencing is appropriate for 1(1) time series and time-
trend regression is appropriate for trend stationary 1(0) time series. Unit root tests can

be used to determine if trending data should be first differenced or regressed on
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deterministic functions of time to render the data stationary. Moreover, economic and
finance theory often suggests the existence of long-run equilibrium relationships
among non-stationary time series variables. If these variables are 1(1), then
cointegration techniques can be used to model these long-run relations. Hence, pre-
testing for unit roots is often a first step in the cointegration modeling. Finally, a
common trading strategy in finance involves exploiting mean-reverting behavior among
the prices of pairs of assets. Unit root tests can be used to determine which pairs of
assets appear to exhibit mean-reverting behavior.

This chapter is organized as follows. Section 3.1.1 and section 3.1.2 describe the
class of autoregressive unit root tests made popular by David Dickey, Wayne Fuller,
Pierre Perron and Peter Phillips. Section 3.1.3 describes the stationarity tests of
Kwiatkowski, Phillips, Schmidt and Shinn (1992) and section 3.1.4 discusses some

problems associated with traditional unit root and stationarity tests.

3.1.1 Dickey-Fuller

Many financial time series have a more complicated dynamic structure than is
captured by a simple AR(1) model. Said and Dickey (1984) augment the basic
autoregressive unit root test to accommodate general ARMA(p, ) models with
unknown orders and their test is referred to as the augmented Dickey- Fuller (ADF)
test. The ADF test tests the null hypothesis that a time series is I(1) against the
alternative that it is 1(0), assuming that the dynamics in the data have an ARMA

structure. The ADF test is based on estimating the test regression

(3.1)
where is a vector of deterministic terms (constant, trend etc.). The lagged
difference terms, , are used to approximate the ARMA structure of the errors, and

the value of is set so that the error is serially uncorrelated. The error term is also
assumed to be homoskedastic. The specification of the deterministic terms depends on
the assumed behavior of under the alternative hypothesis of trend stationarity as

described in the previous section. Under the null hypothesis, is 1(1) which implies
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that . The ADF t-statistic and normalized bias statistic are based on the least

squares estimates of the previous equation and are given by

An alternative formulation of the ADF test regression is

(3.2)
where . Under the null hypothesis, is 1(0) which implies that . The
ADF t-statistic is then the usual t-statistic for testing and the ADF normalized bias
statistic is . The test regression (3.2) is often used in practice

because the ADF t-statistic is the usual t-statistic reported for testing the significance
of the coefficient
An important practical issue for the implementation of the ADF test is the
specification of the lag length . If is too small then the remaining serial correlation in
the errors will bias the test. If is too large then the power of the test will suffer. Ng
and Perron (1995) suggest the following data dependent lag length selection procedure
that results in stable size of the test and minimal power loss. First, set an upper bound
for . Next, estimate the ADF test regression with . If the absolute value
of the t-statistic for testing the significance of the last lagged difference is greater than
1.6 then set and perform the unit root test. Otherwise, reduce the lag length
by one and repeat the process. A useful rule of thumb for determining , suggested
by Schwert (1989), is

— (3.3)
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where denotes the integer part of . This choice allows to grow with the sample
so that the ADF test regressions (3.3) and (3.2) are valid if the errors follow an ARMA

process with unknown order.

3.1.2 Phillips-Perron

Phillips and Perron (1988) developed a number of unit root tests that have become
popular in the analysis of financial time series. The Phillips-Perron (PP) unit root tests
differ from the ADF tests mainly in how they deal with serial correlation and
heteroskedasticity in the errors. In particular, where the ADF tests use a parametric
autoregression to approximate the ARMA structure of the errors in the test regression,
the PP tests ignore any serial correlation in the test regression. The test regression for

the PP tests is

(3.4)
where is 1(0) and may be heteroskedastic. The PP tests correct for any serial
correlation and heteroskedasticity in the errors  of the test regression by directly

modifying the test statistics and . These modified statistics, denoted Z; and Z,,

are given by

The terms and  are consistent estimates of the variance parameters
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where . The sample variance of the least squares residual is a consistent
estimate of o, and the Newey-West long-run variance estimate of using is a
consistent estimate of . Under the null hypothesis that m = 0, the PP Z, and Z;
statistics have the same asymptotic distributions as the ADF t-statistic and normalized
bias statistics. One advantage of the PP tests over the ADF tests is that the PP tests are
robust to general forms of heteroskedasticity in the error term . Another advantage is

that the user does not have to specify a lag length for the test regression.

3.1.3 KPSS Stationarity test

The ADF and PP unit root tests are for the null hypothesis that a time series is
1(1). Stationarity tests, on the other hand, are for the null that is 1(0). The most
commonly used stationarity test, the KPSS test, is due to Kwiatkowski, Phillips,
Schmidt and Shin (1992). They derive their test by starting with the model

(3.5)

where  contains deterministic components (constant or constant plus time trend),

is 1(0) and may be heteroskedastic. Notice that p; is a pure random walk with
innovation variance . The null hypothesis that is I(0) is formulated as H, : = O,
which implies that is a constant. Although not directly apparent, this null hypothesis
also implies a unit moving average root in the ARMA representation of . The KPSS
test statistic is the Lagrange multiplier (LM) or score statistic for testing = 0 against

the alternative that > O and is given by:

(3.6)

(3.7)
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where and W(r) is a standard Brownian motion for Af

then

(3.8)

where . Critical values from the

asymptotic distributions (3.7) and (3.8) must be obtained by simulation methods. The
stationary test is a one-sided right-tailed test so that one rejects the null of stationarity
at the (100-0%) level if the KPSS test statistic (3.6) is greater than the 100-(1—a)%
gquantile from the appropriate asymptotic distribution (3.7) or (3.8).

3.1.4 Some Problems with Unit Root Tests

The ADF and PP tests are asymptotically equivalent but may differ substantially in
finite samples due to the different ways in which they correct for serial correlation in
the test regression. In particular, Schwert (1989) finds that if has an ARMA
representation with a large and negative MA component, then the ADF and PP tests are
severely size distorted (reject 1(1) null much too often when it is true) and that the PP
tests are more size distorted than the ADF tests. Recently, Perron and Ng (1996) have
suggested useful modifications to the PP tests to mitigate this size distortion. Caner
and Killian (2001) have found similar problems with the KPSS test.

In general, the ADF and PP tests have very low power against 1(0) alternatives that
are close to being I(1). That is, unit root tests cannot distinguish highly persistent
stationary processes from non-stationary processes very well. Also, the power of unit
root tests diminish as deterministic terms are added to the test regressions. That is,
tests that include a constant and trend in the test regression have less power than
tests that only include a constant in the test regression. For maximum power against
very persistent alternatives the recent tests proposed by Elliot, Rothenberg and Stock
(1996) and Ng and Perron (2001) should be used.
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3.2 Cointegration

In economic and financial applications, most time series are non-stationary. A very
common phenomenon in a model of two non-stationary variables, is that the
regression may produce a high correlation of the series, although the series have no
connection between them. This problem is named as spurious regression by Granger
and Newbold (1974). Granger and Newbold argued that the high correlation is due to
the existence of time trends in both time series. In these cases it has been proposed to
use the first differences rather than the levels of time trends. Most often, it is of
interest to researchers to explore the long-run relationship between the levels of the
time series rather than between returns. Cointegration analysis tries to solve that
problem.

If the time series included in the regression show the same trend or move together it
is possible that the results from the regression not to be spurious, thus to apply the
conclusions based on statistics t or F. The synchronization of non-stationary time series
is the main idea behind the meaning of cointegration. Cointegration refers to the fact
that two or more time series move in the long-run in the same direction. There is a
long-run equilibrium between variables without a short-run one. Variables can move in
the short-run independently but a long-run equilibrium can exist. Engle and Granger
(1987) defined that two time series are cointegrated of order (d,b) where if
both time series are integrated of order d and there is a linear combination of these

two time series even which is integrated of order (d-b) .

3.2.1 Johansen’s Methodology

Johansen’s methodology takes its starting point in the vector autoregression (VAR) of

order p given by

(3.9)

where is an nx1 vector of variables that are integrated of order one —commonly

denoted I(1) —and is an nx1 vector of innovations. This VAR can be re-written as
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(3.10)

where and

If the coefficient matrix N has reduced rank r<n, then there exist nxr matrices a and
B each with rank r such that Il = a-f” and t B’y is stationary. r is the number of
cointegrating relationships, the elements of a are known as the adjustment parameters
in the vector error correction model and each column of B is a cointegrating vector. It
can be shown that for a given r, the maximum likelihood estimator of 3 defines the
combination of t—1 y that yields the r largest canonical correlations of t Ay with t—1 vy
after correcting for lagged differences and deterministic variables when present.
Johansen proposes two different likelihood ratio tests of the significance of these
canonical correlations and thereby the reduced rank of the I matrix: the trace test and

maximum eigenvalue test, shown in equations (3.11) and (3.12) respectively.

(3.11)
(3.12)

Here T is the sample size and is the i:th largest canonical correlation. The trace
test tests the null hypothesis of r cointegrating vectors against the alternative
hypothesis of n cointegrating vectors. The maximum eigenvalue test, on the other
hand, tests the null hypothesis of r cointegrating vectors against the alternative
hypothesis of r+1 cointegrating vectors. Neither of these test statistics follows a chi
square distribution in general; asymptotic critical values can be found in Johansen and
Juselius (1990) and are also given by most econometric software packages. Since the
critical values used for the maximum eigenvalue and trace test statistics are based on
a pure unit-root assumption, they will no longer be correct when the variables in the
system are near-unit-root processes. Thus, the real question is how sensitive
Johansen’s procedures are to deviations from the pure-unit root assumption. Although
Johansen’s methodology is typically used in a setting where all variables in the system
are 1(1), having stationary variables in the system is theoretically not an issue and
Johansen (1995) states that there is little need to pre-test the variables in the system
to establish their order of integration. If a single variable is 1(0) instead of 1(1), this will

reveal itself through a cointegrating vector whose space is spanned by the only
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stationary variable in the model. For instance, if the system in equation (3.12)
describes a model in which where is 1(1) and is 1(0) one should
expect to find that there is one cointegrating vector in the system which is given by
B ". In the case where M has full rank, all n variables in the system are
stationary. The fact that stationary variables in a system will introduce restricted
cointegrating vectors is something that should be kept in mind in empirical work. That
is, it is good econometric practice to always include tests on the cointegrating vectors
to establish whether relevant restrictions are rejected or not. If such restrictions are
not tested, a non-zero cointegrating rank might mistakenly be taken as evidence in
favour of cointegration between variables. This is particularly relevant when there are
strong prior opinions regarding which variables “have to” be in the cointegrating
relationship. An obvious example is the literature on real exchange rates, where
cointegration techniques are very common. After finding support for a cointegrating
vector in a system, it is almost always the case that the coefficient on the real
exchange rate is normalized to one, thereby forcing it to be part of the cointegrating
relationship. However, tests of whether all other coefficients in the cointegrating vector
are zero are rarely performed. Even rarer are tests of whether the only cointegrating
vector is due to the stationarity of some other variable in the system, despite the fact
that the proposed determinants of real exchange rates in many cases can be argued to
be stationary.

The lack of need to a priori distinguish between 1(1) and 1(0) variables is based on
the assumption that any variable that is not 1(1), or a pure unit-root process, is a
stationary 1(0) process. This apparent flexibility, therefore, does not make the method
robust to near-integrated variables, since they fall into neither of these two
classifications. However, the above specification tests of the cointegrating vector
suggest a way of making inference more robust in the potential presence of near-unit-
root variables. For instance, considering the bivariate case described above, explicitly
testing whether will help to rule out spurious relationships that are not
rejected by the initial maximum eigenvalue or trace test .Although we argue that such
specification tests should be performed in almost every kind of application, they are
likely to be extra useful in cases where the variables are likely to have near-unit-roots

and the initial test of cointegration rank is biased.
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3.3 Granger Causality

As mentioned in Bekiros and Diks (2008 a, b), the linear Granger causality test is
usually constructed in the context of a reduced-form vector autoregression (VAR). Let
Y the vector of endogenous variables and g number of lags. Then the VAR(q) model is

given as follows:

where the gx1 vector of endogenous variables, As; the gxq parameter
matrices and the & the residual vector, for which ,

Specifically, in case of two time series and (for example log prices) the

bivariate VAR model is given by:

t=1,2,...,,N

Where the first differences of and A(Q),B(q).C(q),D(q) are all
polynomials in the lag operator with all roots outside the unit circle. The error terms
are separate i.i.d. processes with zero mean and constant variance. The test whether
strictly Granger causes is simply a test of the joint restriction that all coefficients of
the lag polynomial B(q) are zero, whilst similarly, a test of whether strictly Granger
causes is a test regarding C(q). In each case, the null hypothesis of no Granger
causality is rejected if the exclusion restriction rejected. If both joint tests for
significance show that B(q) and C(q) are different from zero, the series are bi-causally
related. However, in order to explore effects of possible cointegration, a VAR in error
correction form (Vector Error Correction Model-VECM) is estimated using the
methodology developed by Engle and Granger (1987) and expanded by Johansen
(1988) and Johansen and Juselius (1990). The bi-variate VECM model has the following

form:
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t=1,2,..,N
where the cointegration vector the cointegration coefficient. Thus, in case of
cointegrated time series, linear Granger causality should be investigated via the VECM

specification.

[23]



https://doi.org/10.26219/heal.aueb.1922

[24]



4. Data and preliminary analysis

In our analysis the existence of causality and cointegration between the stock
markets of the PIIGS and North European countries is being considered: Specifically,
Athens Stock Exchange, Italy Stock Market, Spain Stock Market Index, Portugal Stock
Market index, Irish Stock Exchange, France Stock Market, UK Stock Exchange and
Germany Exchange Market are investigated.

The data cover three sampled periods, namely P1 which spans January 5, 1991 to
February 21, 2007 (2122 observations), P2 from February 22, 2007 to June 29, 2012
(1397 observations) and Ptotal to comprehensively address our sample. The
segmentation of the sample corresponds to the period when the growth rate was very
high and there was a general welfare, particularly in the countries of Europe, until the
period where began the global financial crisis become "visible™ and creating serious
problems to the biggest financial organizations worldwide. Throughout the period of the
crisis to date, all the dramatic upheavals which have taken place in the global economic
map have been included.

Furthermore, the use of logarithms in time series helps in normalizing the data, in
order for the stationarity and cointegration tests to be performed.

Figures 1-15 display the Pairwise log-prices and log-returns, in the same way as in
Bekiros and Diks (2008 a, b), of all PIIGS with each North European for the total
period. The following notation is used: "ATHEX PT_PR" is the log-price time series of
Athens Stock Exchange for the total Period and "ATHEX_PT_R" is the log-return time
series for the total period. The same applies to the indices of the other countries. Thus,
"CAC40 PT_PR", "CAC40 PT_R", "DAX30 PT_PR", "DAX30 PT R", "FTSE100 PT PR",
"FTSE100 PT_R", "PSI20 PT _PR", "PSI20 PT_R", "ISEQ PT_PR", "ISEQ PT R",
"FITMISE_PT_PR", "FITMISE_PT_R", "IBEX 35 PT_PR", "IBEX_PT_R" symbolize long-
price and log-return time series of the indices of France Stock Market, Germany
Exchange Market, UK Stock Exchange, Portugal Stock Market, Irish Stock Exchange,
Italy Stock Market and Spain Stock Market respectively. The same notation is used for
the first and second period with the difference that "P1" and "P2" notation is used
instead of "PT". Descriptive statistics and correlation matrices for all indices log-returns
are reported in Tables 1,2 and 3 , as in Bekiros and Diks. Specifically, the returns are

defined as , where is the closing price on day
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Fig.1 The first graph shows the log-price of ATHEX and CAC 40 in the total period and the second the log-returns.
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Fig2. The first graph shows the log-price of ATHEX and DAX 30 in the total period and the second the log-returns.
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Fig.3 The first graph shows the log-price of ATHEX and FTSE 100 in the total period and the second the log-returns.
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Fig.4 The first graph shows the log-price of FITMISE and CAC 40 in the total period and the second the log-returns.
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Fig.5 The first graph shows the log-price of FITMISE and DAX 30 in the total period and the second the log-returns.
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Fig.6 The first graph shows the log-price of FITMISE and FTSE 100 in the total period and the second the log-returns.
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Fig.7 The first graph shows the log-price of IBEX 35 and CAC 40 in the total period and the second the log-returns.
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Fig.8 The first graph shows the log-price of IBEX 35 and DAX 30 in the total period and the second the log-returns.
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Fig.9 The first graph shows the log-price of IBEX 35 and FTSE 100 in the total period and the second the log-returns.
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Fig.10 The first graph shows the log-price of ISEQ and CAC 40 in the total period and the second the log-returns.
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Fig.11 The first graph shows the log-price of ISEQ and DAX 30 in the total period and the second the log-returns.
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Fig.12 The first graph shows the log-price of ISEQ and FTSE 100 in the total period and the second the log-returns.

[37]



10.0

9.6

9.2

8.8

8.4

8.0

7.6 L

99 00 01 02 03 04 05 06 07 08 09 10 11 12

— PSI20 PT PR —— CAC40_PT PR

.12

-.08

-.12

L L e e o
99 00 01 02 03 04 05 06 07 08 09 10 11 12

—— PSI20PT_ R —— CAC40_PT R

Fig.13 The first graph shows the log-price of PSI 20 and CAC 40 in the total period and the second the log-returns.

[38]



10.0

9.6

9.2

8.8

8.4 -

8.0

7.6 L

99 00 01 02 03 04 05 06 07 08 09 10 11 12

— PSI20 PT PR —— DAX30_PT PR

.12

-.08

-.12

L L e e o
99 00 01 02 03 04 05 06 07 08 09 10 11 12

—— PSI20_PT_R —— DAX30_PT_R

Fig.14 The first graph shows the log-price of PSI 20 and DAX 30 in the total period and the second the log-returns.
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Fig.15 The first graph shows the log-price of PSI 20 and FTSE 100 in the total period and the second the log-returns.
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In Tables 1,2, and 3 the correlation matrices for the three periods are reported. From
the correlation matrices it can be observed that in the first period there is
interdependence between the North European indices and also between the index of
Spain and the North European indices, especially with France. More specifically, the
correlation between Athens Stock Exchange and the other countries of PIIGS and North
European ranges from 0,225 to 0,306. Therefore, we can conclude that there is no high
interdependence between these indices. Then, we examine the index of Spain, IBEX
35, which showed satisfactory correlation with the other countries ranging from 0,49 to
0,84. Especially, with the indices of North countries the correlation is strong (0,749
with FTSE 100 and 0,765 with DAX 30) and mainly with CAC 40 is very strong, namely
0,84. For ISEQ, there is weak correlation with PSI 20 (0,38) and average correlation
with the other countries, which ranges from 0,487 to 0,57. Continuing the analysis the
correlation of PSI 20 index against the other indices is examined. Previously we
explained the correlation with ATHEX, IBEX and ISEQ. Now, we observe that the
correlation with FITMISE and North European indices is over 0,5 and reaches 0,57 thus
average correlation. The correlation between FITMISE and ATHEX is 0,38 as shown in
the matrix which means that are weakly correlated. The last three indices are that of
North European countries. FTSE 100 is not strongly correlated with the indices of PIIGS
apart from IBEX 35 where correlation is almost 0,75. With DAX 30 it is also strongly
correlated (0,746) and with CAC 40 is very strongly, reaching 0,8. As we finish our
analysis for the first period, the last pair we examine is DAX 30 with CAC 40.

Correlation matrix shows us that these indices are high correlated (0,84).
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Table 1

Descriptive Statistics

Period 1
ATHEX IBEX 35 ISEQ PSI20  FITMISE FTSE 100 DAX 30 CAC 40

Mean 2,5E-05 1,6E-05  0,0003 2E-05 0,0001 3E-05 0,0001 0,0001
Std Dev. 4E-05 3,1E-05 0,0002 2E-04 0,0002 0,0002 0,0003 0,0003
Median 0 4,6E-05 0,0005 0 0,0006 0 0,0005 9E-05
Variance 3,4E-06 2,1E-06  0,0001 9E-05 1E-04 0,0001 0,0002 0,0002
Kyrtosis 4,43 2,53 3,52 2,96 4,3 3,14 2,96 3,03
Skewness -0,13 -0,08 -0,53 -0,31 -0,6 -0,2 -0,1 -0,1

Correlation Matrix

ATHEX IBEX35 ISEQ PSI 20 FITMISE FTSE 100 DAX 30 CAC 40

ATHEX 1

IBEX 35 0,29986 1

ISEQ 0,28966 0,49027 1

PSI 20 0,25597 0,6018 0,3816 1

FITMISE 0,3894 0,64415 0,5298 0,524 1

FTSE 100 0,30027 0,74976  0,5705 0,517 0,60938 1

DAX 30 0,29585 0,76554  0,4879 0,522 0,58439 0,7467 1

CAC 40 0,30689 0,84588 0,545 0,574 0,67609 0,8355 0,8475 1

Continuing our analysis of the second period when economic crisis was at its peak,
the correlation between the indices has increased, almost doubled. The correlation of
ATHEX with the rest of indices has almost increased to 100% and ranges from 0,47 to
0,55. IBEX has an average or strong correlation with the other PIIGS and very strong
with the North European indices ( over 0,8). This is due to the fact that Spain is a
major economic power and the problems that have arisen with the crisis directly affect
the others. The ISEQ during the crisis increases its correlation with the other indices
and especially with FTSE 100 and CAC 40 where correlation is strong (over 0,7). Next,
we investigate PSI 20. Portugal, Greece and Spain are the countries with the most
serious problems in Europe because of the crisis. These problems affect the other
countries and this is reflected to the correlation coefficients. As a result we have a
strong correlation with the indices of the North countries i.e., over 0,7 and also with
Italy and Spain. The correlation coefficient versus Greece and Ireland equals 0,53 and

0,64 respectively. The index of Italy has a low correlation with the most indices and the
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changes of the correlation coefficient compared to the first period are small. Finishing
the correlation analysis for the second period, it is perceived that the coefficients
between UK, Germany and France are particularly high suggesting a strong correlation
among them. Being in the midst of the crisis it is found that the correlation between
the economically strong countries is high because the decisions and strategies of each
one directly affects the other. For this reason the degree of interdependence is very
high.

Table 2

Descriptive Statistics

Period 2

ATHEX IBEX 35 ISEQ PSI20 FITMISE FTSE100 DAX30 CAC40
Mean -0,0002 -6E-05 -0,0008 -0,0007 -0,0007 -9E-05 -6E-05 -0,0004
Std Dev. 7,8E-05 5E-05 0,0005 0,0004 0,0004 0,0004 0,0004 0,0005
Median -4E-06 0 0 0 0 0 0,0003 0
Variance 8,6E-06 4E-06 0,0004 0,0002 0,0002 0,0002 0,0003 0,0003
Kyrtosis 3,75 5,42 4,61 6,96 3,66 5,88 5,44 5,05
Skewness 0,2 0,22 -0,4 -0,015 -0,3 -0,09 0,12 0,13

Correlation Matrix

ATHEX IBEX 35 ISEQ PSI20 FITMISE FTSE100 DAX30 CAC 40
ATHEX 1

IBEX 35 0,5278 1

ISEQ 0,4715 0,6862 1

PSI 20 0,5392 0,7982 0,6416 1

FITMISE 0,5511 0,719 06035  0,7046 1

FTSE 100 0,4928 0,8292 0,7323  0,7464  0,6851 1

DAX 30 0,5061 0,8305 0,6834 07229  0,6971 0,876 1

CAC 40 0,5303 0,8999 07436 07862  0,7397 0,9244  0,9279 1

In the last Table we control the correlation coefficients for the entire period of our
sample, 5/1/1999 to 29/6/2012. Generally, we can observe that the crisis has affected
strongly the indices, as expected. This is proved by the fact that prices for the entire
period are slightly lower than the second period and significantly higher than in the

first period. In more details, ATHEX has a low correlation with the other indices, as in
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periods 1 and 2, with coefficients ranging from 0,398, with DAX 30 to 0,48, versus
FITMISE. Further up, IBEX 35 maintains a strong correlation with almost all indices and
especially those of the strong economies of Europe. The correlation coefficient with
FTSE 100 is 0,793 suggesting a strong correlation as with the DAX 30 (0,791). The
coefficient between IBEX and CAC 40 is 0,87 which shows that the two indices are very
strongly correlated. It should be noted that the IBEX is the sole index of the PIIGS that
has such a strong correlation with the indices of North Europe. Correlation coefficients
of ISEQ with other indices are presented with small changes but correlation remains at
the same level. Continuing our survey with PSI 20, it is clear that it does not present a
reduction in correlation but increased its correlation with the Northern indices from
strong to average. More specifically, the correlation with the FTSE 100 reduced from
0,74 to 0,64, with DAX 30 from 0,72 to 0,61 and with CAC 40 from 0,78 to 0,69.
Lastly, we examine FITMISE for the total period. FITMISE presents the lowest variation
in correlation with indices of economically powerful countries. This means that FITMISE
continues to influence the indices of Germany, France and UK with the same dynamics.

Namely the interdependence of indices has not changed significantly. The correlation
coefficient of the FTSE-DAX is equal to 0,8 suggesting strong relationship between
them, which is expected. The same applies to the correlation coefficients of the FTSE-
CAC(equals 0,88) and DAX-CAC(0,88) because Germany, UK and France constitute the
most powerful economies of Europe and their strategies and economic decisions create
strong interdependencies and interactions. Especially between CAC and DAX the
interdependence is so high because of their leading role in the European Monetary

Union.
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Table 3

Descriptive Statistics

Ptotal

ATHEX IBEX 35 ISEQ PSI20 FITMISE FTSE 100 DAX 30 CAC 40
Mean -6E-05 -1,3E-05 -1E-04  -3E-04 -0,0002 -2E-05 6E-05 -8E-05
Std Dev. 3,9E-05 2,8E-05 0,0002 2E-04 0,0002 0,0002 0,0003 0,0003
Median 0 1,9E-05 0,0002 0 0,0004 0 0,0004 0
Variance 5,5E-06 2,8E-06 0,0002 1E-04 0,0001 0,0002 0,0003 0,0002
Kyrtosis 53 53 7,53 7,9 4,78 5,69 4,12 4,69
Skewness 0,08 0,1 -0,556 -0,15 -0,44 -0,14 -0,003 0,017
Correlation Matrix

ATHEX IBEX 35 ISEQ PSI20 FITMISE FTSE 100 DAX 30 CAC 40

ATHEX 1
IBEX 35 0,4334 1
ISEQ 0,4104 0,6068 1
PSI 20 0,4321 0,7152  0,5516 1
FITMISE 0,4872 0,6865 0,573 0,632 1
FTSE 100 0,4109 0,7931 0,6619 0,648 0,6512 1
DAX 30 0,3988 0,7912 0,5756 0,616 0,6337 0,8043 1
CAC 40 0,4317 0,8740 0,6538 0,69 0,7094 0,882 0,8821 1

Next, as in Bekiros and Diks (2008 a, b), we test for the existence of unit roots or
stationarity in the time series. Specifically, Table 4, Table 5 and Table 6 report the
Augmented Dickey Fuller (ADF), Phillips-Perron (PP) and KPSS tests for the logarithmic
prices and log daily returns. All the time series appear to be non-stationary in log-
prices and stationary in log-returns based on the reported t-statistic. The ADF and
Phillips-Perron test for the existence of unit roots while the KPSS the existence of
stationarity. The null hypothesis of ADF and Phillips-Perron tests is the existence of unit
root which is not rejected for the log-price time series, while, the null hypothesis of
KPSS test is the existence of stationarity which is rejected. Converting log-price time
series in first differences, transform all into stationary.

In Table 4, we see the results for the unit root and stationarity tests for both log
prices and log returns time series. We observe that the time series of the log-prices are
all non-stationary while the log returns are all stationary, as indicated by the t-

[45]



statistics. Then, we check for integration and we see that they all are integrated at

their first differences. To summarize, in the first period we have non-stationary time

series in log-price levels while, in log-return level, they are 1(0).

Table 4
Unit Root Tests

Period 1 (5/1/1999-21/2/2007)

Variables ADF Phillips-Perron KPSS

ATHEX -0,782538 -0,74819 1,524753
rATHEX -41,31515* -41,2529*% 0,341774*
IBEX 35 -0,547977 -0,445396 1,351997
rIBEX 35 -46,8445* -46,90635* 0,468712*
ISEQ 0,605206 0,605206 2,700797
rISEQ -43,53631* -43,54989* 0,405429*
PSI 20 -0,982249 -0,885552 1,794983
rPSI 20 -41,77836* -41,86096* 0,780381*
FITMISE -0,978403 -0,927502 1,087741
rFITMISE -38,70788* -38,70788* 0,260615*
FTSE 100 -1,400938 -1,124123 1,861115
rFTSE 100 -29,94066* -48,99181* 0,324752*
DAX 30 -1,024903 -0,923313 1,418842
rDAX 30 -47,71161* -47,78702* 0,299923*
CAC 40 -1,174514 -0,94312 1,362915
rCAC 40 -46,47443* -47,11176* 0,274999*

All Variables are logarithms and the reported numbers for the ADF,

Phillips-Perron and KPSS tests are t-statistics. (*)

denotes time series that t-statistics are statistical significant and p-value corresponds to 95% confidence level.

Continuing our analysis regarding the stationarity of the time series for the second

period, we can observe that the results from the ADF, Phillips-Perron and KPSS tests

are the same as in the first period. That is, the time series are non-stationary in log-

price level and become stationary at their first differences while the log-return series

are stationary and 1(0). These results are based on the t-statistic score.
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Table 5
Unit Root Tests

Period 2 (22/2/2007-29/6/2012)

Variables ADF Phillips-Perron KPSS

ATHEX 0,03031 -0,012313 4,072054
rATHEX -35,61074* -35,59403* 0,125172*
IBEX 35 -1,353219 -1,177852 2,69828
rIBEX 35 -36,91702* -37,14311* 0,064373*
ISEQ -2,271996 -2,327425 2,876989
rISEQ -36,15685* -36,20745* 0,562607*
PSI 20 -0,633931 -0,614648 3,038816
rPSI 20 -35,74139*% -35,70924* 0,107773*
FITMISE -1,48176 -1,41334 3,216084
rFITMISE -31,3359* -31,0523* 0,102159*
FTSE 100 -1,960685 -1,997726 0,702164
rFTSE 100 -18,90835* -39,35773* 0,116476*
DAX 30 -1,925305 -1,855808 0,676592
rDAX 30 -36,92447* -36,96813* 0,093667*
CAC 40 -1,853898 -1,714107 2,43832
rCAC 40 -38,89191* -39,31812* 0,096799*

All Variables are logarithms and the reported numbers for the ADF, Phillips-Perron and KPSS tests are t-statistics. (*)

denotes time series that t-statistics are statistical significant and p-value corresponds to 95% confidence level.

Finishing our investigation for the existence of unit roots and stationarity in the time
series, we examine the total Period. The results shown in table 6 do not differ from
those of the first and second period. The log-price time series are not stationary but
log-returns are stationary, according to the unit root tests. Converting the log-price
time series at their first differences transforms them into stationary, thus are, 1(1). In

contrast, log-return time series are 1(0), because they are stationary.
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Table 6
Unit Root Tests

Ptotal (5/1/1999-29/6/2012)

Variables ADF Phillips-Perron KPSS

ATHEX 0,614443 0,690116 2,545224
rATHEX -55,16557* -55,14078* 0,532291*
IBEX 35 -1,727442 -1,545677 1,288095
rIBEX 35 -59,36362* -59,63002* 0,135409*
ISEQ -0,885616 -0,891061 2,443156
rISEQ -56,94414* -56,89868* 0,188536*
PSI 20 -0,985449 -0,863247 1,109763
rPS1 20 -55,57338* -55,563317* 0,199096*
FITMISE -0,861939 -1,545677 2,657396
rFITMISE -49,75528* -49,47962* 0,162805*
FTSE 100 -2,064356 -2,400048 0,651589
rFTSE 100 -29,07641* -62,12573* 0,065246*
DAX 30 -1,744991 -1,663002 1,519794
rDAX 30 -60,23735* -60,31584* 0,086433*
CAC 40 -1,817794 -1,521307 1,336563
rCAC40 37,91054* -61,54038* 0,104111*

All Variables are logarithms and the reported numbers for the ADF, Phillips-Perron and KPSS tests are t-statistics. (*)

denotes time series that t-statistic are statistical significant and p-value corresponds to 95% confidence level.

The cointegration tests constitute the last step of the preliminary analysis. The most
widespread method of cointegration is the Johansen’s test, based on the method of
maximum likelihood. Time series that are used for the cointegration testing must be
non-stationary so, in our case we use the log-price time series. The Null hypothesis
(Ho) that we have maximum (h) cointegrating vectors can be formulated in the case of
statistical significance of the last eigenvalue. For the alternative hypothesis (Ha) we
have two types of tests. The trace test and the eigenvalue test. By checking the
following assumptions: Ho: there are h cointegrating vectors (h = 0) and Ha: there are
h + 1 cointegrating vectors (h = 1). As we implement the Johansen’s test for the pair

wise time series for the periods 1, 2 and total, we perform the results based on the
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trace-statistic. In all cases the trace test indicates that there is no cointegration

between the variables?.

! ATHEXCAC40_PT_PR, PSI20CAC40_PT_PR, PSI20FTSE100 are cointegrated but the cointegration is very weak and we use
VAR instead of VECM method for Granger Causality Testing.
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5. Empirical Results

The empirical methodology explores the linear dynamic linkages applying a Granger
causality test based on VECM or a VAR specification on the log-price levels. The results
are presented in the Tables 7,8 and 9. We use the F-Statistic in the tables to show the
existence of causality. Directional causalities will be denoted by the functional
representation , following Bekiros and Diks (2008 a, b).

The methodology starts with the cointegration test. The pairs of the time series
which are cointegrated, are tested for linear causality using the Granger causality test
based on a Vector Error Correction Model (VECM) of the log-prices. Otherwise, the
Granger causality test is performed on the log-returns based on a Vector
Autoregressive Model (VAR). Then, to find the optimal number of lags of the VECM or
VAR model we use the Wald exclusion or the Akaike criterion respectively. The number
of lags that results from the previous test is used for the Granger causality to test
whether the pairs of time series are caused bidirectionally, unidirectionally or there is
no cause between them.

In the first period, as we mentioned before, there are three pairs that are
cointegrated, ATHEX_CAC 40, PSI 20 _CAC 40 and PSI 20 _FTSE 100. From Johansen’s
test we can see that there is one cointegrating equation for each pair according to the
trace statistic. Observing the trace statistic scores is obvious that are not quite
statistically significant so the cointegration is very weak. Although these pairs are
cointegrated, we can use VAR method for testing the causality instead of VECM. We
conclude that we will use VAR method for all the pairs. ATHEX_CAC 40 is the first pair
that we analyze. From VAR method comes off that the optimal lags are 6 (Akaike
criterion) and we use the lags to find with the Granger test whether there is cause
between them. The result shows that CAC 40 causes ATHEX at a significance level of
95%. The next pair is DAX 30 _ATHEX. Again the result shows us that DAX 30 causes
ATHEX but ATHEX does not cause DAX 30 at a significance level of 95%. The same
applies between ATHEX_FTSE 100. Only FTSE 100 causes ATHEX at the 95%
significance level. Next we investigate FITMISE. We examine the causality between
FITMISE_CAC 40 and we see that only CAC 40 causes FITMISE and not vice versa. For
FITMISE_DAX 30, there is unidirectional causality with DAX 30 causes FITMISE at the
95% significance level. Moreover, there is a bidirectional relationship between

FITMISE_FTSE 100. We continue our analysis with the pair IBEX 35 CAC 40. From
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Granger causality testing we observe that there is no causality between these indices.
In contrast, the pair IBEX 35 DAX 30 shows unidirectional causal relationship, where
DAX 30 causes IBEX 35 . Between IBEX 35 and FTSE 100 there is no causality as
follows from Granger causality test. There in after, we investigate ISEQ with the North
European indices. Between ISEQ and CAC 40 there is bidirectional causality. Also,
ISEQ DAX 30 and ISEQ _FTSE 100 show bidirectional causality according to the
Granger test. The last index that we examine is PSI 20. PSI 20 does not have any

causality relationship with the other indices as seen from the results.

Table 7

Granger Causality (Pairwise)

Period 1 (5/1/1999-21/2/2007)

Pair Linear Granger Causality Linear Granger Causality
X Y X-->Y Y -->X
ATHEX CAC40 (6) 0,91134 4,32637*
ATHEX DAX30 (€8] 0,27546 3,40E+01*
ATHEX FTSE100 (3) 0,73340 4,73718*
FITMISE CAC 40 (8) 0,88528 3,07E+01*
FITMISE DAX 30 2 1,10911 1,47E+02*
FITMISE FTSE100 (9) 2,04346 15,6454*
IBEX35 CACA40 9 1,39602 1,22568
IBEX35 DAX30 @ 0,01419 12,0187*
IBEX35 FTSE100 (8) 0,84794 1,60514
PSI 20 CAC 40 (5) 2,20636 0,37247
PSI 20 DAX 30 (10) 1,57107 1,41779
PSI 20 FTSE100 (3) 0,90838 2,11238
ISEQ CAC 40 (5) 4,47553* 8,39589*
ISEQ DAX 30 (10) 2,20267* 7,97746*
ISEQ FTSE100 (10) 1,85928* 2,52859*

The values in the Table are F-statistics and indicate the pairs of time series that have causal relationship and the kind of
relationship. X—=>Y: r, does not Granger cause ry. Values in parenthesis are the lag lengths of the VAR specification
which were set using the Akaike Criterion. (*) denotes time series that F-statistics are statistical significant and p-value

corresponds to 95% confidence level.

In the second period, we continue the analysis in the same way. We start with the
Athens Stock Exchange index and we examine the causality relationship with France
Stock Market index. We use VAR method to find the optimal lags which is (3) and we

do the Granger causality test. There is unidirectional relationship, and more specifically
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CAC 40 —> ATHEX. Continuing with the relationship between ATHEX and DAX 30 we
conclude from causality testing that with optimal number of lags (2), DAX 30 —=>
ATHEX comparing the F-statistic score with this of the statistic table. The last
relationship we examine is that of ATHEX with FTSE 100. We see from the table that
for 5 lags FTSE 100 —> ATHEX according to the F-statistic. The next index that we
investigate is FITMISE and its relationship with CAC 40, DAX 30 and FTSE 100. From
the Granger causality test arises that based on F-statistic there is unidirectional
relationship with CAC 40 and more specifically CAC 40 —=> FITMISE, with (5) number of
lags. On the contrary, between FITMISE and DAX 30 the causality is bidirectional as
results from the Granger causality test. Finally, we examine the pair FITMISE-FTSE
100. With (5) lags Granger testing shows that the FTSE 100 —> FITMISE based on the
F-statistic. Now we move to IBEX 35 and its causality relationship with the indices of
the North Europe. The result of the Granger test between IBEX 35 and CAC 40 shows
that with (4) lags there is a unidirectional relationship, CAC 40 —> IBEX 35. We
continue our analysis with the pair IBEX 35-DAX 30. From the causality test it is shown
that IBEX —= DAX 30 with (1) number of lags . The last test of IBEX is with FTSE 100
and FTSE 100 —= IBEX with (4) lags as shows from the F-statistic score. Now, we will
analyze the last index of South Europe, PSI 20. The Granger causality test shows that
between PSI 20 and CAC 40 there is a bidirectional causality relationship (PSI 20 <—>
CAC 40) with (9) lags. The same is in force with DAX 30. There is also bidirectional
causality relationship (PSI 20 <—>= DAX 30) but in this occasion for (6) lags. We have
the same situation with FTSE 100. As results from the F-statistic score, PSI 20 <—>
FTSE 100 and from the Akaike criterion arises that the optimal number of lags is (7).
We now come to the last country of PIIGS, Ireland. The index of Ireland (ISEQ) shows
a particularly strong relationship with North European indices. As arises from Granger
causality test ISEQ<—>CAC 40, ISEQ<—>DAX 30 and ISEQ<—>=FTSE 100. These
results are based on the F-statistic score and the number of lags for each pair is (11),

(6) and (10) respectively.
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Table 8

Granger Causality (Pairwise)

Period 2 (22/2/2007-29/6/2012)

Pair Linear Granger Causality Linear Granger Causality
X Y X-->Y Y -->X
ATHEX CAC40 (3) 1,97003 3,0651*
ATHEX DAX30 (2) 0,67782 10,2866*
ATHEX FTSE100 (5) 0,65210 2,99898*
FITMISE CAC40 (5) 0,86693 34,7644*
FITMISE DAX30 (2 5,46845* 101,142*
FITMISE FTSE100 (5) 0,72872 24,5357*
IBEX 35 CAC40 (4 1,50110 6,03725*
IBEX 35 DAX30 (1) 4,48034* 0,35595
IBEX 35 FTSE100 (4) 1,17980 5,82257*
PSI 20 CAC40 (9) 2,23318* 3,17517*
PSI 20 DAX 30 (6) 4,62842* 3,68226*
PSI 20 FTSE100 (7) 2,69346* 3,72596*
ISEQ CAC40 (11) 4,55165* 2,68688*
ISEQ DAX 30 (6) 4,6548* 4,64403*
ISEQ FTSE100 (10) 4,54349* 3,3056*

The values in the Table are F-statistics and indicate the pairs of time series that have causal relationship and the kind of
relationship. X—=Y: r, does not Granger cause ry. Values in parenthesis are the lag lengths of the VAR specification
which were set using the Akaike Criterion. (*) denotes time series that F-statistics are statistical significant and p-value

corresponds to 95% confidence level.

Then we analyze the last period which shows modulate interactions between indices
as we go through the period of prosperity in times of crisis. For ATHEX the causality
relationship with the indices of North Europe remains the same as with the sub-
periods. CAC 40—=ATHEX with (5) lags, also DAX 30—=ATHEX with the same number
of lags (5) and FTSE 100—=ATHEX but with (6) lags. Moving to FITMISE we observe
that the relationship with CAC 40 does not change during the whole period. There is a
unidirectional relationship (CAC 40—=>FITMISE) and for the total period this is also true
for (5) lags. With DAX 30 while there is bidirectional relationship during the second
period, Ptotal shows DAX 30—=FITMISE as it happened in the first period. Finally, the
causality test shows that FTSE 100—=FITMISE with (6) lags based on the F-statistic.
Next, IBEX 35 shows the same causality versus the North European indices as the
other indices of PIIGS. That is, CAC 40—=IBEX 35 with (6) lags, DAX 30—=IBEX 35

with (5) lags and FTSE 100—=IBEX 35 with (6) lags. The relationship of ISEQ with
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CAC 40, DAX 30 and FTSE 100 differs from the indices of South Europe. ISEQ has a
bidirectional relationship with these indices as arises from Granger test. ISEQ<—=>=CAC
40 (11 lags), ISEQ<—=DAX 30 (6 lags) and ISEQ<—>=FSTE 100 (10 lags). The last
index in our analysis for the causality is PSI 20. Unlike the indices of the rest Southern
countries, PSI 20 causes the indices of North European countries. PSI 20—=CAC 40
with (10) lags, PSI 20<—>=DAX 30 with (8) lags and also PSI 20<—=>=FTSE 100 with (6)

lags.

Table 9

Granger Causality (Pairwise)

Ptotal (5/1/1999-29/6/2012)

Pair Linear Granger Causality Linear Granger Causality
X Y X-->Y Y-->X
ATHEX CAC 40 (5) 1,18824 6,55105*
ATHEX DAX 30 (5) 0,61832 11,0732*
ATHEX FTSE100 (6) 0,32849 4,51049*
FITMISE CAC 40 (5) 0,96402 81,4401*
FITMISE DAX30 (5) 1,09811 93,7982*
FITMISE FTSE100 (6) 0,63448 43,6469*
IBEX 35 CAC 40 (6) 1,53440 3,1511*
IBEX 35 DAX 30 (5) 1,54703 2,88743*
IBEX 35 FTSE100 (6) 1,14724 3,55272*
PSI 20 CAC 40 (10) 2,43276* 1,73730
PSI 20 DAX 30 (8) 2,75948* 2,29156*
PSI 20 FTSE100 (6) 3,19622* 3,0299*
ISEQ CAC 40 (11) 2,70038* 3,66836*
ISEQ DAX 30 (6) 2,09581 9,51052*
ISEQ FTSE100 (10) 2,57643* 4,84067*

The values in the Table are F-statistics and indicate the pairs of time series that have causal relationship and the kind of
relationship. X—=Y: r, does not Granger cause ry. Values in parenthesis are the lag lengths of the VAR specification
which were set using the Akaike Criterion.(*) denotes time series that F-statistics are statistical significant and p-value

corresponds to 95% confidence level.

Then, as in Bekiros and Diks (2008 a, b), a diagrammatic representation of the
results is obtained from the tests of Granger causality. In Figures 16, 17 and 18, with
easy and understandable manner we can observe the relationship between indices
using arrows, "—=" "<—>="  that discern which relationships are unidirectional and
which are bidirectional. No arrow is used when there is no relationship among the

indices.
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Period 1

ATHEX ATHEX
IBEX 35 FITMISE IBEX 35 FITMISE
[ ]
CAC40
[
PSI 20 ISEQ PSI 20 ISEQ

ATHEX
IBEX 35 FITMISE
[ ]
FTSE100
[ ]
PSI 20 ISEQ

Notation: —=> <—> denote unidirectional and bi-directional causality corresponding to p-value<5%

Fig.16 Diagrammatical representation of directional causalities
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Period 2

ATHEX ATHEX

IBEX 35 FITMISE IBEX 35 FITMISE

CAC40 DAX30
PSI 20 ISEQ PSI 20 ISEQ
ATHEX
IBEX 35 FITMISE
¢ »
FTSE10
PSI 20 ISEQ

Notation: —> <—> denote unidirectional and bi-directional causality corresponding to p-value=5%

Fig.17 Diagrammatical representation of directional causalities
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Total Period

ATHEX ATHEX

IBEX 35 FITMISE IBEX 35 FITMISE

PSI 20 ISEQ PSI 20 ISEQ

ATHEX

IBEX 35 FITMISE

PSI 20 ISEQ

Notation: —> <—> denote unidirectional and bi-directional causality corresponding to p-value<=5%

Fig.18 Diagrammatical representation of directional causalities
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6. Conclusions

The main purpose of this study was to investigate the existence of causality between
the indices of PIIGS versus the North European countries UK, France and Germany. For
this reason we implemented Cointegration and Granger causality testing in our main
analysis, as in Bekiros and Diks (2008 a,b). We started checking if time series are
stationary. We used ADF, Phillips Perron, KPSS tests and we concluded that log-price
daily data are not stationary and integrated in their first differences, 1(1), while log-
returns are stationary and 1(0). Subsequently, we implemented the Cointegration test
with Johansen method and we resulted that the pairs of the time series are not
cointegrated with the only exception of ATHEX-CAC 40, PSI 20-CAC 40 and PSI 20-
FTSE 100 in the first period. For all the cointegrated time series, the trace statistic
score indicates one cointegrating equation.

For the pairwise time series that were not cointegrated, causality testing was based
on the VAR model. The specification of lag lengths was performed using the Akaike
criterion. The optimal number of lags was set on the Granger causality test. The results
showed that in the first period there is mainly unidirectional relationship where PIIGS
are caused by the North European indices. More specifically ATHEX, FITMISE are
caused by FTSE 100, DAX 30 and CAC 40. IBEX is caused only by DAX 30 and between
PSI 20 and North European indices there is no linear causality. The only index that has
a bidirectional relationship with the North European markets is ISEQ. In the second
period due to the crisis the relationships between the indices are affected. The
interdependences are increased. North European markets still cause ATHEX in a
unidirectional way, FITMISE is caused by CAC 40 and FTSE 100 has a bidirectional
relationship with DAX 30 while the same applies for IBEX 35. The most important result
is that PSI 20 during the crisis presents a bidirectional causality relationship with all
indices while before there was no causal relationships. ISEQ continues to have a
bidirectional causality with the North European markets as in first period. Finally,
throughout the whole sample period, there is a unidirectional causal relationship
between the North European indices and ATHEX, FITMISE and IBEX 35. PSI 20—=CAC
40 while PS120<—>=DAX 30 and PSI 20<—>FTSE 100. ISEQ is caused by DAX 30 while
ISEQ<—=>=CAC 40 and PSI 20<—=> FTSE 100.
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7. APPENDIX

APPENDIX A-Results for Unit Root Tests

ADF Test

Null Hypothesis: ATHEX_P1_PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.782538 0.8233
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -41.31515 0.0000
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_P2_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.030310 0.9601
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: ATHEX_P2_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -35.61074 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_PT_PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.614443 0.9902
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_PT_R has a unit root
Exogenous: Constant
Lag Length: O (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -55.16557 0.0001
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_P1_PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.978403 0.7628
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: FITMISE_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -38.70788 0.0000
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_P2_PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.481760 0.5428
Test critical values: 1% level -3.434828
5% level -2.863405
10% level -2.567812
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_P2_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -31.33590 0.0000
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_PT_PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.861939 0.8005
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: FITMISE_PT_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -49.75528 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_P1_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.547977 0.8792
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -46.84450 0.0001
ITest critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_P2_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.353219 0.6064
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: IBEX_P2_R has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -36.91702 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_PT_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.727442 0.4173
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_PT_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -59.36362 0.0001
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_P1_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.605206 0.9899
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: ISEQ_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -43.53631 0.0000
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_P2_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.271996 0.1814
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_P2_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -36.15685 0.0000
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_PT_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.885616 0.7933
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: ISEQ_PT_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -56.94414 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_P1 PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.982249 0.7615
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -41.77836 0.0000
ITest critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_P2_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.633931 0.8605
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: PSI20_P2_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -35.74139 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_PT_PR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.985449 0.7605
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_PT_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -55.57338 0.0001
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_P1_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.174514 0.6875
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: CAC40_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -46.47443 0.0001
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_P2_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.853898 0.3545
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_P2_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -38.89191 0.0000
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_PT_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.817794 0.3722
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: CAC40_PT_R has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic based on SIC, MAXLAG=29)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -37.91054 0.0000
Test critical values: 1% level -3.432023
5% level -2.862165
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_P1_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.024903 0.7464
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_P1_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -47.71161 0.0001
ITest critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_P2_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.925305 0.3207
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

*MacKinnon (1996) one-sided p-values.

[72]




Null Hypothesis: DAX30_P2_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -36.92447 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_PT_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.744991 0.4084
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_PT_R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -60.23735 0.0001
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_P1_PR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=25)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.400938 0.5833
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: FTSE100_P1_R has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic based on SIC, MAXLAG=25)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -29.94066 0.0000
Test critical values: 1% level -3.433240
5% level -2.862703
10% level -2.567435
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_P2_PR has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.960685 0.3045
Test critical values: 1% level -3.434838
5% level -2.863410
10% level -2.567814
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_P2_R has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic based on SIC, MAXLAG=23)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -18.90835 0.0000
ITest critical values: 1% level -3.434835
5% level -2.863408
10% level -2.567813
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_PT_PR has a unit root
Exogenous: Constant
Lag Length: 5 (Automatic based on SIC, MAXLAG=29)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.064356 0.2595
Test critical values: 1% level -3.432024
5% level -2.862165
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: FTSE100_PT_R has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic based on SIC, MAXLAG=29)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -29.07641 0.0000
Test critical values: 1% level -3.432024
5% level -2.862165
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Phillips-Perron Test

Null Hypothesis: ATHEX_P1_PR has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.748190 0.8325
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_ P1_R has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -41.25290 0.0000
[Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.012313 0.9563
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_P2_R has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -35.59403 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

FMacKinnon (1996) one-sided p-values.
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Null Hypothesis: ATHEX_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 5 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.690116 0.9920
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ATHEX_PT_R has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -55.14078 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_P1_PR has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.927502 0.7799
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_P1_R has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -38.70788 0.0000
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: FITMISE_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.413340 0.5771
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_P2_R has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -31.05230 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 12 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.727322 0.8380
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FITMISE_PT_R has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -49.47962 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: IBEX_P1_PR has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.445396 0.8989
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_P1_R has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -46.90635 0.0001
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 18 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.177852 0.6860
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_P2_R has a unit root
Exogenous: Constant
Bandwidth: 20 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -37.14311 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: IBEX_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.545677 0.5104
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IBEX_PT_R has a unit root
Exogenous: Constant
Bandwidth: 11 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -59.63002 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_P1_PR has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.470832 0.9857
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_P1_R has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -43.54989 0.0000
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: ISEQ_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 14 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.327425 0.1634
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_P2_R has a unit root
Exogenous: Constant
Bandwidth: 14 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -36.20745 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.891061 0.7916
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: ISEQ_PT_R has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -56.89868 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: PSI20_P1_ PR has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.885552 0.7932
Test critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_P1 R has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -41.86096 0.0000
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.614648 0.8649
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_P2_R has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -35.70924 0.0000
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: PSI20_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.863247 0.8001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PSI20_PT_R has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -55.53317 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_P1_PR has a unit root
Exogenous: Constant
Bandwidth: 28 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.943120 0.7748
ITest critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_P1_R has a unit root
Exogenous: Constant
Bandwidth: 29 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -47.11176 0.0001
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: CAC40_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.714107 0.4239
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_P2_R has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -39.31812 0.0000
[Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 12 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.521307 0.5229
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: CAC40_PT_R has a unit root
Exogenous: Constant
Bandwidth: 13 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -61.54038 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: CAC40_PT_R has a unit root
Exogenous: Constant
Bandwidth: 13 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -61.54038 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_P1_R has a unit root
Exogenous: Constant
Bandwidth: 12 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -47.78702 0.0001
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.855808 0.3536
ITest critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.855808 0.3536
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: DAX30_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.663002 0.4501
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DAX30_PT_R has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -60.31584 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_P1_PR has a unit root
Exogenous: Constant
Bandwidth: 20 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.124123 0.7084
ITest critical values: 1% level -3.433235
5% level -2.862701
10% level -2.567434
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_P1_R has a unit root
Exogenous: Constant
Bandwidth: 20 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -48.99181 0.0001
Test critical values: 1% level -3.433237
5% level -2.862701
10% level -2.567434

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: FTSE100_P2_PR has a unit root
Exogenous: Constant
Bandwidth: 11 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.997726 0.2880
Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_P2_R has a unit root
Exogenous: Constant
Bandwidth: 12 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -39.35773 0.0000
[Test critical values: 1% level -3.434825
5% level -2.863404
10% level -2.567811
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_PT_PR has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.400048 0.1418
ITest critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146
[*MacKinnon (1996) one-sided p-values.
Null Hypothesis: FTSE100_PT_R has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West using Bartlett kernel)
Adj. t-Stat Prob.*
Phillips-Perron test statistic -62.12573 0.0001
Test critical values: 1% level -3.432022
5% level -2.862164
10% level -2.567146

*MacKinnon (1996) one-sided p-values.
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KPSS Test

Null Hypothesis: ATHEX_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.524753
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ATHEX_P1 R is stationary
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.341774
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ATHEX_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 4.072054
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ATHEX_P2_R is stationary
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.125172
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: ATHEX_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.545224
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ATHEX_PT_R is stationary
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.532291
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FITMISE_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.087741
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FITMISE_P1_R is stationary
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.260615
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: FITMISE_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 3.216084
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FITMISE_P2_R is stationary
Exogenous: Constant
Bandwidth: 2 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.102159
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FITMISE_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.657396
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FITMISE_PT_R is stationary
Exogenous: Constant
Bandwidth: 12 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.162805
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: IBEX_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.351997
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: IBEX_P1_R is stationary
Exogenous: Constant
Bandwidth: 10 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.468712
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: IBEX_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.698280
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: IBEX_P2_R is stationary
Exogenous: Constant
Bandwidth: 20 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.064373
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: IBEX_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.288095
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: IBEX_PT_R is stationary
Exogenous: Constant
Bandwidth: 11 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.135409
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ISEQ_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.700797
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ISEQ_P1_R is stationary
Exogenous: Constant
Bandwidth: 2 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.405429
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: ISEQ_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.876989
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ISEQ_P2_R is stationary
Exogenous: Constant
Bandwidth: 13 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.562607
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ISEQ_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.443156
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: ISEQ_PT_R is stationary
Exogenous: Constant
Bandwidth: 6 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.188536
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: PSI20_P1 PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.794983
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: PSI20_P1 PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.794983
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: PSI20_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.794983
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: PSI20_P2_R is stationary
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.107773
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: PSI20_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.109763
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: PSI20_PT_R is stationary
Exogenous: Constant
Bandwidth: 9 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.199096
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: CAC40_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.362915
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: CAC40_P1_R is stationary
Exogenous: Constant
Bandwidth: 29 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.274999
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: CAC40_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.438320
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: CAC40_P2_R is stationary
Exogenous: Constant
Bandwidth: 11 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.096799
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: CAC40_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.336563
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: CAC40_PT_R is stationary
Exogenous: Constant
Bandwidth: 13 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.104111
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: DAX30_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.418842
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: DAX30_P1_R is stationary
Exogenous: Constant
Bandwidth: 14 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.299923
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: DAX30_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.676592
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: DAX30_P2_R is stationary
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.093667
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: DAX30_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.519794
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: DAX30_PT_R is stationary
Exogenous: Constant
Bandwidth: 8 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.086433
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FTSE100_P1_PR is stationary
Exogenous: Constant
Bandwidth: 35 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.861115
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FTSE100_P1_R is stationary
Exogenous: Constant
Bandwidth: 22 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.324752
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Null Hypothesis: FTSE100_P2_PR is stationary
Exogenous: Constant
Bandwidth: 30 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.702164
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FTSE100_P2_R is stationary
Exogenous: Constant
Bandwidth: 14 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.116476
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FTSE100_PT_PR is stationary
Exogenous: Constant
Bandwidth: 45 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.651589
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Null Hypothesis: FTSE100_PT_R is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.065246
IAsymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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APPENDIX B-Results for Cointegration (Johansen Test)

Date: 08/30/12 Time: 23:24

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
ITrend assumption: Linear deterministic trend
Series: ATHEX_P1_PR CAC40_P1_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.006447 16.40186 15.49471 0.0364
At most 1 0.001279 2.710061 3.841466 0.0997

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:25

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
ITrend assumption: Linear deterministic trend
Series: ATHEX_P2_PR CAC40_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None 0.003285 4.813720 15.49471 0.8283
At most 1 0.000168 0.233386 3.841466 0.6290

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:06

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: ATHEX_PT_PR CAC40_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None 0.002554 9.238534 15.49471 0.3438
At most 1 7.16E-05 0.251512 3.841466 0.6160

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:29

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: ATHEX_P1_PR DAX30_P1_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.005552 13.64727 15.49471
At most 1 0.000878 1.859979 3.841466

0.0931
0.1726

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:26

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: ATHEX_P2_PR DAX30_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002430 4.082139 15.49471
At most 1 0.000500 0.695665 3.841466

0.8968
0.4042

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:25

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: ATHEX_PT_PR DAX30_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002815 10.14354 15.49471
At most 1 6.80E-05 0.238831 3.841466

0.2699
0.6250

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:28

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: ATHEX_P1_PR FTSE100_P1_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.006412 14.07481 15.49471
At most 1 0.000216 0.456753 3.841466

0.0809
0.4991

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:28

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: ATHEX_P2_PR FTSE100_P2_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003063 4.943722 15.49471
At most 1 0.000483 0.673083 3.841466

0.8148
0.4120

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:27

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: ATHEX_PT_PR FTSE100_PT_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001435 7.073125 15.49471
At most 1 0.000577 2.028460 3.841466

0.5691
0.1544

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:37

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: FITMISE_P1_PR CAC40_P1 PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace
No. of CE(s) Eigenvalue Statistic

0.05
Critical Value

Prob.**

None 0.003262 7.774642
At most 1 0.000405 0.857324

15.49471
3.841466

0.4898
0.3545

*MacKinnon-Haug-Michelis (1999) p-values

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

Date: 08/30/12 Time: 23:37

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: FITMISE_P2_PR CAC40_P2_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace
No. of CE(s) Eigenvalue Statistic

0.05
Critical Value

Prob.**

None 0.004784 7.900157
At most 1 0.000880 1.225445

15.49471
3.841466

0.4761
0.2683

**MacKinnon-Haug-Michelis (1999) p-values

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

Date: 08/30/12 Time: 23:37

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: FITMISE_PT_PR CAC40_PT_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace
No. of CE(s) Eigenvalue Statistic

0.05
Critical Value

Prob.**

None 0.001458 5.232024
At most 1 2.95E-05 0.103492

15.49471
3.841466

0.7837
0.7477

**MacKinnon-Haug-Michelis (1999) p-values

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
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Date: 08/30/12 Time: 23:38

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: FITMISE_P1_PR DAX30_P1_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003273 7.867220 15.49471
At most 1 0.000438 0.927118 3.841466

0.4797
0.3356

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:39

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: FITMISE_P2_PR DAX30_P2_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002823 4.551133 15.49471
At most 1 0.000443 0.616162 3.841466

0.8545
0.4325

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:38

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: FITMISE_PT_PR DAX30_PT_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001901 7.044012 15.49471
At most 1 0.000102 0.356993 3.841466

0.5725
0.5502

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:39

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: FITMISE_P1_PR FTSE100_P1_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002536 6.469396 15.49471
At most 1 0.000517 1.093994 3.841466

0.6400
0.2956

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:40

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: FITMISE_P2_PR FTSE100_P2_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002682 3.881303 15.49471
At most 1 0.000102 0.142598 3.841466

0.9129
0.7057

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:39

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: FITMISE_PT_PR FTSE100_PT_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001385 5.649012 15.49471
At most 1 0.000222 0.780408 3.841466

0.7366
0.3770

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:43

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: IBEX_P1_PR CAC40_P1 PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003746 10.22505 15.49471
At most 1 0.001077 2.280288 3.841466

0.2638
0.1310

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:44

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: IBEX_P2_PR CAC40_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003047 4.667024 15.49471
At most 1 0.000301 0.418846 3.841466

0.8431
0.5175

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:42

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: IBEX_PT_PR CAC40_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.000930 5.475604 15.49471
At most 1 0.000628 2.205759 3.841466

0.7564
0.1375

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:45

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: IBEX_P1 PR DAX30_P1 PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.004588 12.43939 15.49471
At most 1 0.001276 2.703255 3.841466

0.1370
0.1001

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:45

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: IBEX_P2_PR DAX30_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003531 4.965874 15.49471
At most 1 3.04E-05 0.042378 3.841466

0.8124
0.8369

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:44

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: IBEX_PT_PR DAX30_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002879 13.26776 15.49471
At most 1 0.000892 3.136186 3.841466

0.1053
0.0766

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:47

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: IBEX_P1 PR FTSE100_P1 PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002685 5.913275 15.49471
At most 1 0.000104 0.221128 3.841466

0.7058
0.6382

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:47

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: IBEX_P2_PR FTSE100_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003178 4.488052 15.49471
At most 1 4.10E-05 0.057071 3.841466

0.8605
0.8112

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:45

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: IBEX_PT_PR FTSE100_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001728 7.241654 15.49471
At most 1 0.000331 1.162932 3.841466

0.5497
0.2809

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/30/12 Time: 23:54

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: ISEQ_P1_PR CAC40_P1 PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.000805 2.053558 15.49471
At most 1 0.000164 0.347935 3.841466

0.9942
0.5553

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:54

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
ITrend assumption: Linear deterministic trend
Series: ISEQ_P2_PR CAC40_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.004368 11.27352 15.49471
Atmost 1 * 0.003715 5.180227 3.841466

0.1952
0.0228

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/30/12 Time: 23:52

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: ISEQ_PT_PR CAC40_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001058 4.681444 15.49471
At most 1 0.000274 0.961759 3.841466

0.8417
0.3267

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/31/12 Time: 00:02

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: ISEQ_P1_PR DAX30_P1 PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.000790 1.961224 15.49471
At most 1 0.000136 0.288951 3.841466

0.9955
0.5909

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:02

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: ISEQ_P2_PR DAX30_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.005579 11.55655 15.49471
At most 1 0.002704 3.768539 3.841466

0.1795
0.0522

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:02

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: ISEQ_PT_PR DAX30_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001427 5.231838 15.49471
At most 1 6.06E-05 0.213046 3.841466

0.7837
0.6444

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

[110]



Date: 08/31/12 Time: 00:05

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: ISEQ_P1_PR FTSE100_P1 PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001085 2.624310 15.49471
At most 1 0.000154 0.326627 3.841466

0.9813
0.5677

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:06

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: ISEQ_P2_PR FTSE100_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.005374 11.20922 15.49471
At most 1 0.002660 3.707766 3.841466

0.1990
0.0542

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:05

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: ISEQ_PT_PR FTSE100_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001345 4.896298 15.49471
At most 1 4.75E-05 0.166789 3.841466

0.8197
0.6830

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/31/12 Time: 00:08

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: PSI20_P1_PR CAC40_P1_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None * 0.007460 16.78301 15.49471
At most 1 0.000439 0.929939 3.841466

0.0318
0.3349

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:09

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: PSI20_P2_PR CAC40_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.004555 6.358634 15.49471
At most 1 2.58E-06 0.003597 3.841466

0.6531
0.9511

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:08

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: PSI20_PT_PR CAC40_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.004046 15.16065 15.49471
At most 1 0.000260 0.914428 3.841466

0.0561
0.3389

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/31/12 Time: 00:14

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: PSI20_P1_PR DAX30_P1_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.006618 14.94889 15.49471
At most 1 0.000421 0.891464 3.841466

0.0603
0.3451

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:15

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: PSI20_P2_PR DAX30_P2_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.003102 4.401908 15.49471
At most 1 5.51E-05 0.076707 3.841466

0.8685
0.7818

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:14

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: PSI20_PT_PR DAX30_PT_PR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001652 6.043359 15.49471
At most 1 6.65E-05 0.233652 3.841466

0.6904
0.6288

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 08/31/12 Time: 00:16

Sample (adjusted): 1/12/1999 2/21/2007
Included observations: 2117 after adjustments
Trend assumption: Linear deterministic trend
Series: PSI20_P1_PR FTSE100_P1 PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None * 0.006963 15.55475 15.49471
At most 1 0.000360 0.763198 3.841466

0.0490
0.3823

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:16

Sample (adjusted): 3/01/2007 6/29/2012
Included observations: 1392 after adjustments
Trend assumption: Linear deterministic trend
Series: PSI20_P2_PR FTSE100_P2_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.002924 4.434753 15.49471
At most 1 0.000258 0.358904 3.841466

0.8655
0.5491

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 08/31/12 Time: 00:16

Sample (adjusted): 1/12/1999 6/29/2012
Included observations: 3514 after adjustments
ITrend assumption: Linear deterministic trend
Series: PSI20_PT_PR FTSE100_PT_PR
Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value

Prob.**

None 0.001701 6.016735 15.49471
At most 1 9.59E-06 0.033711 3.841466

0.6936
0.8543

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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APPENDIX C-Results for Granger Causality

Pairwise Granger Causality Tests
Date: 09/24/12 Time: 02:46
Sample: 1/05/1999 6/29/2012
Lags: 6

Null Hypothesis: Obs F-Statistic Prob.

2115 4.32637 0.0002

CAC40_P1_R does not Granger Cause ATHEX_P1_R
0.91134 0.4856

ATHEX_P1_R does not Granger Cause CAC40_P1 R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:54
Sample: 1/05/1999 6/29/2012
Lags: 3

Null Hypothesis: Obs F-Statistic Prob.

1394 3.06510 0.0271

CAC40_P2_R does not Granger Cause ATHEX_P2_R
1.97003 0.1166

ATHEX_ P2_R does not Granger Cause CAC40_P2 R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:53
Sample: 1/05/1999 6/29/2012
Lags: 5

Null Hypothesis: Obs F-Statistic Prob.

3513 6.55105 4.E-06

CAC40_PT_R does not Granger Cause ATHEX_PT_R
1.18824 0.3122

ATHEX_PT_R does not Granger Cause CAC40_PT_R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:55
Sample: 1/05/1999 6/29/2012
Lags: 1

Null Hypothesis: Obs F-Statistic Prob.

2120 33.9532 7.E-09

DAX30_P1_R does not Granger Cause ATHEX_P1_R
0.27546 0.5997

ATHEX_P1_R does not Granger Cause DAX30_P1_R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:56
Sample: 1/05/1999 6/29/2012
Lags: 2

Null Hypothesis: Obs F-Statistic Prob.

1395 10.2866 4.E-05

DAX30_P2_R does not Granger Cause ATHEX_P2_R
0.62782 0.5339

ATHEX_P2_R does not Granger Cause DAX30_P2_R
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:55
Sample: 1/05/1999 6/29/2012
Lags: 5

Null Hypothesis: Obs F-Statistic Prob.

3513 11.0732 1.E-10

DAX30_PT_R does not Granger Cause ATHEX_PT_R
0.61832 0.6859

ATHEX_PT_R does not Granger Cause DAX30_PT_R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:57
Sample: 1/05/1999 6/29/2012
Lags: 3

Null Hypothesis: Obs F-Statistic Prob.

2118 4.73718 0.0027

FTSE100_P1_R does not Granger Cause ATHEX_P1 R
0.73340 0.5320

ATHEX_P1_R does not Granger Cause FTSE100_P1_R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:58
Sample: 1/05/1999 6/29/2012
Lags: 5

Null Hypothesis: Obs F-Statistic Prob.

1392 2.99898 0.0107

FTSE100_P2_R does not Granger Cause ATHEX_P2_R
0.65210 0.6599

ATHEX_P2_R does not Granger Cause FTSE100_P2_R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 07:57
Sample: 1/05/1999 6/29/2012
Lags: 6

Null Hypothesis: Obs F-Statistic Prob.

4.51049 0.0001

FTSE100_PT_R does not Granger Cause ATHEX_PT_R 3512
0.32849 0.9223

ATHEX_PT_R does not Granger Cause FTSE100_PT_R

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:01
Sample: 1/05/1999 6/29/2012
Lags: 8

Null Hypothesis: Obs F-Statistic Prob.

2113 30.6663 1.E-45

CAC40_P1_R does not Granger Cause FITMISE_P1_R
0.88528 0.5280

FITMISE_P1_R does not Granger Cause CAC40_P1 R
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:02
Sample: 1/05/1999 6/29/2012

Lags: 5

Null Hypothesis: Obs F-Statistic Prob.
CAC40_P2_R does not Granger Cause FITMISE_P2_R 1392 34.7644 1.E-33
FITMISE_P2_R does not Granger Cause CAC40_P2_R 0.86693 0.5026
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:00

Sample: 1/05/1999 6/29/2012

Lags: 5

Null Hypothesis: Obs  F-Statistic Prob.
CAC40_PT_R does not Granger Cause FITMISE_PT_R 3513 81.4401 4.E-81
FITMISE_PT_R does not Granger Cause CAC40_PT_R 0.96402 0.4384
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:03

Sample: 1/05/1999 6/29/2012

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
DAX30_P1_R does not Granger Cause FITMISE_P1_R 2119 147.376 1.E-60
FITMISE_P1_R does not Granger Cause DAX30_P1_R 1.10911 0.3300
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:04

Sample: 1/05/1999 6/29/2012

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
DAX30_P2_R does not Granger Cause FITMISE_P2_R 1395 101.142 1.E-41
FITMISE_P2_R does not Granger Cause DAX30_P2_R 5.46845 0.0043
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:02

Sample: 1/05/1999 6/29/2012

Lags: 5

Null Hypothesis: Obs  F-Statistic Prob.
DAX30_PT_R does not Granger Cause FITMISE_PT_R 3513 93.7982 6.E-93
FITMISE_PT_R does not Granger Cause DAX30_PT_R 1.09811 0.3592
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:05
Sample: 1/05/1999 6/29/2012

Lags: 9
Null Hypothesis: Obs F-Statistic Prob.
FTSE100_P1_R does not Granger Cause FITMISE_P1_R 2112 15.6454 5.E-25
FITMISE_P1_R does not Granger Cause FTSE100_P1 R 2.04346 0.0314
Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:05
Sample: 1/05/1999 6/29/2012
Lags: 5
Null Hypothesis: Obs F-Statistic Prob.
FTSE100_P2_R does not Granger Cause FITMISE_P2_R 1392 24.5357 1.E-23
FITMISE_P2_R does not Granger Cause FTSE100_P2_R 0.72872 0.6019
Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:04
Sample: 1/05/1999 6/29/2012
Lags: 6
Null Hypothesis: Obs F-Statistic Prob.
FTSE100_PT_R does not Granger Cause FITMISE_PT_R 3512 43.6469 1.E-51
FITMISE_PT_R does not Granger Cause FTSE100_PT_R 0.63448 0.7028
Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:17
Sample: 1/05/1999 6/29/2012
Lags: 9
Null Hypothesis: Obs  F-Statistic Prob.
CAC40_P1_R does not Granger Cause IBEX_P1_R 2112 1.22568 0.2743
IBEX_P1_R does not Granger Cause CAC40_P1 R 1.39602 0.1842
Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:17
Sample: 1/05/1999 6/29/2012
Lags: 4
Null Hypothesis: Obs F-Statistic Prob.
CAC40_P2_R does not Granger Cause IBEX_P2_R 1393 6.03725 8.E-05
IBEX_P2_R does not Granger Cause CAC40_P2_R 1.50110 0.1995
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:16
Sample: 1/05/1999 6/29/2012
Lags: 6

Null Hypothesis: Obs F-Statistic Prob.
CAC40_PT_R does not Granger Cause IBEX_PT_R 3512 3.15110 0.0044
IBEX_PT_R does not Granger Cause CAC40_PT_R 1.53440 0.1627
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:19

Sample: 1/05/1999 6/29/2012

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
DAX30_P1_R does not Granger Cause IBEX_P1_R 2120 12.0187 0.0005
IBEX_P1_R does not Granger Cause DAX30_P1_R 0.01419 0.9052
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:19
Sample: 1/05/1999 6/29/2012

Lags: 1

Null Hypothesis: Obs F-Statistic  Prob.
DAX30_P2_R does not Granger Cause IBEX_P2_R 1396 0.35595 0.5509
IBEX_P2_R does not Granger Cause DAX30_P2_R 4.48034 0.0345
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:18

Sample: 1/05/1999 6/29/2012

Lags: 5

Null Hypothesis: Obs F-Statistic Prob.
DAX30_PT_R does not Granger Cause IBEX_PT_R 3513 2.88743 0.0132
IBEX_PT_R does not Granger Cause DAX30_PT_R 1.54703 0.1718
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:21
Sample: 1/05/1999 6/29/2012

Lags: 8

Null Hypothesis: Obs F-Statistic Prob.
FTSE100_P1_R does not Granger Cause IBEX_P1_R 2113 1.60514 0.1182
IBEX_P1_R does not Granger Cause FTSE100_P1 R 0.84794 0.5603
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:21
Sample: 1/05/1999 6/29/2012
Lags: 4

Null Hypothesis:

Obs F-Statistic

Prob.

FTSE100_P2_R does not Granger Cause IBEX_P2_R
IBEX_P2_R does not Granger Cause FTSE100_P2 R

1393 5.82257
1.17980

0.0001
0.3179

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:20
Sample: 1/05/1999 6/29/2012
Lags: 6

Null Hypothesis:

Obs F-Statistic

Prob.

FTSE100_PT_R does not Granger Cause IBEX_PT_R
IBEX_PT_R does not Granger Cause FTSE100_PT_R

3512 3.55272
1.14724

0.0016
0.3320

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:23
Sample: 1/05/1999 6/29/2012
Lags: 5

Null Hypothesis:

Obs F-Statistic

Prob.

CAC40_P1_R does not Granger Cause ISEQ_P1_R
ISEQ_P1_R does not Granger Cause CAC40_P1 R

2116 8.39589
4.47553

7.E-08
0.0005!

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:24
Sample: 1/05/1999 6/29/2012
Lags: 11

Null Hypothesis:

Obs F-Statistic

Prob.

CAC40_P2_R does not Granger Cause ISEQ_P2_R
ISEQ_P2_R does not Granger Cause CAC40_P2_R

1386 2.68688
4.55165

0.0020
8.E-07

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:23
Sample: 1/05/1999 6/29/2012
Lags: 11

Null Hypothesis:

Obs F-Statistic

Prob.

CAC40_PT_R does not Granger Cause ISEQ_PT_R
ISEQ_PT_R does not Granger Cause CAC40_PT_R

3507 3.66836
2.70038

3.E-05
0.0018
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Lags: 10

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:25
Sample: 1/05/1999 6/29/2012

Null Hypothesis:

Obs F-Statistic

Prob.

DAX30_P1_R does not Granger Cause ISEQ_P1_R
ISEQ_P1_R does not Granger Cause DAX30_P1 R

2111 7.97746
2.20267

1.E-12
0.0153

Lags: 6

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:26
Sample: 1/05/1999 6/29/2012

Null Hypothesis:

Obs F-Statistic

Prob.

DAX30_P2_R does not Granger Cause ISEQ_P2_R
ISEQ_P2_R does not Granger Cause DAX30_P2_R

1391 4.64403
4.65480

0.0001
0.0001

Lags: 6

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:24
Sample: 1/05/1999 6/29/2012

Null Hypothesis:

Obs F-Statistic

Prob.

DAX30_PT_R does not Granger Cause ISEQ_PT_R
ISEQ_PT_R does not Granger Cause DAX30_PT_R

3512 9.51052
2.09581

2.E-10
0.0506

Lags: 10

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:27
Sample: 1/05/1999 6/29/2012

Null Hypothesis:

Obs F-Statistic

Prob.

FTSE100_P1_R does not Granger Cause ISEQ_P1_R
ISEQ_P1_R does not Granger Cause FTSE100_P1_R

2111 2.52859
1.85928

0.0050
0.0464

Lags: 10

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:28
Sample: 1/05/1999 6/29/2012

Null Hypothesis:

Obs F-Statistic

Prob.

FTSE100_P2_R does not Granger Cause ISEQ_P2_R
ISEQ_P2_R does not Granger Cause FTSE100_P2_R

1387 3.30560
4.54349

0.0003
2.E-06
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:27
Sample: 1/05/1999 6/29/2012
Lags: 10

Null Hypothesis:

Obs

F-Statistic

Prob.

FTSE100_PT_R does not Granger Cause ISEQ_PT_R
ISEQ_PT_R does not Granger Cause FTSE100_PT_R

3508

4.84067
2.57643

6.E-07
0.0042

Pairwise Granger Causality Tests
Date: 09/24/12 Time: 02:56
Sample: 1/05/1999 6/29/2012
Lags: 5

Null Hypothesis:

Obs

F-Statistic

Prob.

CAC40_P1_R does not Granger Cause PSI20_P1 R
PSI20_P1_R does not Granger Cause CAC40_P1_R

2116

0.37247
2.20636

0.8678
0.0512

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:30
Sample: 1/05/1999 6/29/2012
Lags: 9

Null Hypothesis:

Obs

F-Statistic

Prob.

CAC40_P2_R does not Granger Cause PSI20_P2_R
PSI20_P2_R does not Granger Cause CAC40_P2_R

1388

3.17517
2.23318

0.0008
0.0179

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:29
Sample: 1/05/1999 6/29/2012
Lags: 10

Null Hypothesis:

Obs

F-Statistic

Prob.

CAC40_PT_R does not Granger Cause PSI20_PT_R
PSI20_PT_R does not Granger Cause CAC40_PT_R

3508

1.73730
2.43276

0.0670
0.0069

Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:31
Sample: 1/05/1999 6/29/2012
Lags: 10

Null Hypothesis:

Obs

F-Statistic

Prob.

DAX30_P1_R does not Granger Cause PSI20_P1 R
PSI20_P1_R does not Granger Cause DAX30_P1 R

2111

1.41779
1.57107

0.1659
0.1091
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Pairwise Granger Causality Tests
Date: 09/13/12 Time: 08:32
Sample: 1/05/1999 6/29/2012
Lags: 6

Null Hypothesis: Obs F-Statistic Prob.

DAX30_P2_R does not Granger Cause PSI20_P2 R 1391 3.68226 0.0012
PSI20_P2_R does not Granger Cause DAX30_P2_R 4.62842 0.0001
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:30

Sample: 1/05/1999 6/29/2012

Lags: 8

Null Hypothesis: Obs  F-Statistic Prob.

DAX30_PT_R does not Granger Cause PSI20_PT_R 3510 2.29156 0.0191
PSI20_PT_R does not Granger Cause DAX30_PT_R 2.75948 0.0049
Pairwise Granger Causality Tests

Date: 09/24/12 Time: 03:04

Sample: 1/05/1999 6/29/2012

Lags: 3

Null Hypothesis: Obs  F-Statistic Prob.

FTSE100_P1_R does not Granger Cause PSI20_P1 R 2118 2.11238 0.0966
PSI20_P1_R does not Granger Cause FTSE100_P1_R 0.90838 0.4362
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:33

Sample: 1/05/1999 6/29/2012

Lags: 7

Null Hypothesis: Obs F-Statistic Prob.

FTSE100_P2_R does not Granger Cause PSI20_P2_R 1390 3.72596 0.0005
PSI120_P2_R does not Granger Cause FTSE100_P2_R 2.69346 0.0090
Pairwise Granger Causality Tests

Date: 09/13/12 Time: 08:32

Sample: 1/05/1999 6/29/2012

Lags: 6

Null Hypothesis: Obs F-Statistic Prob.

FTSE100_PT_R does not Granger Cause PSI20_PT_R 3512 3.02990 0.0059
PSI20_PT_R does not Granger Cause FTSE100_PT_R 3.19622 0.0039
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