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Abstract. The current financial crises have determined magnemists considering the source and cause of its
development being the decorrelation between firnfows and real economy. In this paper, using MRI
methodology we decompose the trend component tdck sndex and apply Johansen cointegration testder to

find the measure of cointegration between capitatkets’ dynamics and economic growth. Our resuitsasthat
most of the indices analyzed show no cointegratwith economic growth. The study highlights one loé tmost
important factors leading to the current finaneiatl economic crisis, namely the decoupling of tharfcial sector
from the real economy sector.
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1. Introduction

The literature on financial globalization providesportant evidence about the benefits and riskecaed 14
with this phenomenon. Under the impact of the faiancrisis, the current debates on risks relatethe
liberalization and integration of financial markdiave become particularly important in the contekt
systemic manifestation of the imbalances createithénglobal financial system and their contagiorihie
real economy. The current economic and financialasion is attributed to the de-correlation of ficaal
flows from the real economy dynamics, leading system dominated by speculative interest of investo

2. Literature Review

Studies on the correlation between financial dgualent of markets and economic growth reveal a gtron
connection between these two. The first papersidped by researchers in the field are those of King
Levine (1993), who use a sample of 80 countries srav that in 1960 an important development of the
financial sector led to significant economic growtBubsequent studies confirmed these hypotheses,
indicating that a doubling of private credit in agiag countries is associated with a 2% annual grow
(Levine, Loayza, Beck, 2000). Companies and ingessttependent on external financing register sSicpnit
increases in countries with developed financiateays. Studies show that financial development ieduc
economic growth rather through a more efficienbedtion of capital than by means of investmentckBe
Loayza, Levine 2000, Levine 2004).

Although financial development improves the ecorogrowth rate of an economy, the living levels fué t
population in most cases remain the same or dexrhasto discrepancies in different social clagsésrms

of income. (Mishkin, 2007) Contrary to this hypatlsee Hongyi, Squire, and Zou, 2001, Beck, Demirguc-
Kunt and Levine, 2004, Honohan, 2004, show thatomntries with more developed financial systems, th
income of the poorest five social classes is grgvdaha higher proportion than the average grossedbm
product per capita, indicating that financial deyshent is associated with poverty reduction (Dehend
Gatti, 2002). This paper confirms the economic thebat financial development provides increaseckss

to credit for poor countries, countries whose majomwback is the very absence of external financing
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(Mishkin, 2007).

One of the issues addressed extensively by ecotwigithe correlation between stock market cyatesthe
real economy. Using data from 24 countries forghgod 1976 to 1993, Levin and Zevros show thatksto
market development is passively and strong cogeélatith economic growth and GDP dynamics (Levine,
Zevros, 1996). In 1998, by extending the samplel tse& number of 49 countries for the period 199631
they concluded that several influencing factoréimdncial markets, such as liquidity, future growéte and
capital accumulation rate are passively interrelate

In another study, using a sample composed of 7@tdes for the period 1985-1997, Randall Filler wlo
that there is a weak correlation between stock etarkctivity and future growth, especially in
underdeveloped countries where stock market agivéatised a re-appreciation of the currency (Fi2600).
One of the most important works on the correlabetween the activity and dynamics of stock markets
macroeconomic indicators is that of Fama, whicingishonthly, quarterly and annual data for the mkrio
1953-1987, shows a positive relationship betweeoksteturns and future output growth rate (Fam&2119
1990, 1991). In turn, Poon and Taylor (1991) denrates that there is no significant relationshipwaesn
the stock returns registered on the London Stoath&ixge and the economic activity reflected by GDP.
Instead, Gjerd and Seaettem, analyzing Singapook sharket, show that its index dynamics is posiiv
correlated with the gross domestic product (Bashoil).

Liang Ping, Feng Mi and Chaun Min studied the reftethip between the degree of stock market

development and economic growth in China and Un8tates, using stock market indexes and the gross
domestic product. They concluded that the stockkatain China is not perfect because the degree of
correlation between the stock market index andjtbes domestic product is lower than in the Un§éates.

In the research conducted, | propose myself tothestointegration relationship between the dynamic
stock market indexes from 6 mature markets and3b® dynamics of the countries considered, using the
Johansen cointegration test. 15

3. Methodology

This study uses the ARIMA methodology which corssist the Minimum Mean Square ErrdviMMSE or
signal extractiof estimation of the hidden and unnoticed componemisting in a time series, as it is
developed in the works of the researchers Clevetardi Tiao ( 1976), Burman (1980), Hillmer and Tiao
(1982), Bell and Hillmer (1984) and Maravall an@iee (1987). Normally, the components (or signals)
time series are: seasonal, trend-cycle and thgulae component, the last two series includingstteesonally
adjusted series (SA). The three components areidswed mutually orthogonal and follow a linear
stochastic process, usually non-stationary in #s® ©f trend-cycle and seasonal components. Estisnat
the components are compiled by the so-called WiKioémogorov filter (WK), applied to non-stationary
series (Bell, 1984). The use of this methodologg ¥exilitated by the emergence of TRAMO and SEATS,
programs that allow its use by a number of insthg worldwide.

In essence, given the vector of observations

y=(ytl, ..., ytm) whereO< tl< ... <tm
TRAMO methodology corresponds to the regressionahod
yt = zt3+xt

Wherep is a vector of regression coefficients, zt is drimaf regression variables and general xt folldies
general ARIMA stochastic process

®(B)5(B)xt=0(B)at,

Where B is the backshift operatorjsthe white noise and takes values between {0,avid® (B), 6 (B), 6
(B) are finite polynomials in B that have multigitve form:
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3(B) = (1-B)d(1-Bs)D;

®(B) = (1+®1B+......+®pBP)(1+®1Bs);

0(B) = (1+01B+......+6qBQg)(1+01Bs),

Where s indicates the number of observations per ar ye
SEATS decomposes xt as follows:

Xt = pt+st+ct+ut,

Where: p s ¢ U are the trend-cycle, seasonal component, trans@imnyponent and irregular component,
which also follow the ARIMA model with deterministieffects added. Seasonal adjustment shows the
particular case where:

Xt = nt+st
With n= pts+u representing the seasonally adjusted series (SA)

To study the relationship of cointegration betwstotk market indexes trend and gross domestic ptptlu
will use the Johansen test which consists in ifjgng r linear combinations of cointegration among the
integrated variablek, and their incorporation into a dynamic model.altden (1988) obtained estimates for

a (kxr) and S (kxr) using the procedure known as reduced rantessipn. Maximum likelihood estimators
for [ are obtained as eigenvectors corresponding ttathest eigenvaluas

The tests are based on the estimation of the veotor-correction model (VECM) representation:

AY =NY +TAY , +. 4T LAY, +B e

and are defined by using the largest eigenvaluethefmatrix 1. In order to determine the number of
cointegration relationships, the eigenvalues (@ratteristic roots) of the matrikl are being estimated16
A, 2 A, >..2 A, These eigenvalues are also equal to the squatieeotanonical correlation between

AY;si Y., corrected by the differencedY,_;, so they have values between O and 1. The numiber o

eigenvalues significantly different from zero inalies the number of cointegration relationships. fEimé of
matrix 1 is equal to the number of nonzero eigenvalues.

The next two LR-type tests (likelihood ratio) areed to determine the numberof the eigenvalues
significantly different from zero, i.e. the numhsrcointegration relationships:

1. Trace Statistic or Trace Test

LReeed?) ==T 1 IN(1-7)

There are being tested successively for r=0, 1,..-1 kthe following hypotheses:
H, :at mostr cointegration relationships (the matrix rank isvaistr) to the firstr for which the null
hypothesis is accepted. When the null hypothésisis accepted, the value of LR statistic is close to
zero, i.e. the last k- Eigenvalues are insignificant
calculated value is higher than the critical one.

A.- Null hypothesis is rejected when the

+1000

2. Maximum Eigenvalue Test
LR . (rr +1)=-TIn(1-4,)
LRmax(r’r +1) = LRtrace(r) - LRtrace(r +1)

In the null and alternative hypotheses respectjvhbre are:
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H, : r cointegration relationships (the matrix rank isnatstr)

H, :r+1 cointegration relationships
forr=0,1, ..., k-1.

Critical values are induced by several authordutting Johansen and Juselius (1990), MacKinnon-Haug
Michelis (1999). Critical values differ as serie@mvh constant and/or deterministic trend and resmdyt
cointegration equations contain constant and/cgrdenistic trend.

The general form of the model:

AY, =Y, + LAY, +...+T LAY,

t—-p+l + th + £t

may include deterministic trendstype, by means of the vector of deterministic Malga X, .

To select the number of lags, in VECM-type analysestor error-correction model) or VAR (value eskj,

we can use the AIC criteria (Akaike Information t€rion), SIC (Schwarz Information Criterion), anQH
(Hannan-Quinn Information Criterion). It shall beosen fomp that value that minimizes the value of these
functions, in the VAR model.

This approach facilitates the testing of some i@gins, using LR-type tests (likelihood ratio) isuted

following the law A, restrictions possibly suggested by the econoh@ory, on the elements of the matrix
of cointegration vectors or the matrix of adjustineoefficientsa . we also find here the exogeneity tests

(weak or strong).
If this test reveals the existence of a (or mohtegration relationships, a Vector Error CorrectModel

estimation (VECM) can be applied. The dynamic VE@iMdel can be used to generate predictions and to
analyze the impact of random disturbances (shamks$he system’s variables (Lazar, 2009). 17

4. Database Used

The study uses data representing cyclical trendacied by following the ARIMA model for the period
01.03.1998 - 06.01.2011 (52 observations) of 5 pesa stock market indexes: AEX (Netherlands), ATX
(Austria), CAC40 (France), DAX (Germany), FTSE (Ukhd a U.S. stock market index - Dow Jones
Industrial Average and quarterly gross domesticdped for the period 01.03.1998-31.12.2010 for the
Netherlands, Austria, France, Germany, Great Briid United States, obtained from the Eurostatdete.

5. Data Characteristics

Analyzing the statistical properties of the datpresenting the GDP of the United States, we ndettie
Skewness parameter of GDP has a negative asymrdegtiibution. The Kurtosis parameter shows a value
below 3 and indicates a platykurtic distributiontloé data. For the Dow Jones Industrial index védae of

the Skewness parameter is positive, indicating sitige asymmetric distribution. Kurtosis parameter
registers a value close to 3, indicating a distidyuclose to the normal value.
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1. Dynamics of the Dow Jones Industrialridex and U.S. Gross Domestic Product during

Chart no.
Quarter | 1998 - Quarter | 2010

The value of Skewness parameter for the time segpgesenting the gross domestic product of the
Netherlands shows a left-skewed distribution arelKrtosis parameter, with a value below 3 indisate
platykurtic distribution of the data. The value sewness parameter for the time series represetitang
AEX index trend shows a right-skewed distributidntlee data. Kurtosis parameter registers a higheval

indicating a leptokurtic distribution.
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Chart no. 2. Dynamics of the AEX Index and GDP othe Netherlands during Quarter | 1998 -
Quarter IV 2010

For the data representing the gross domestic ptaafulustria, the Skewness parameter indicatedta le
skewed distribution, while the Kurtosis parametaticates a platykurtic distribution. Data representhe
AEX index trend, interpreted in terms of statistigaoperties have a right-skewed distribution and

platykurtic distribution.
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Chart no. 3 Dynamics of the ATX Index and Gross Domstic Product of Austria during Quarter 1 1998
- Quarter IV 2010

For the time series representing GDP of Francelam@AC40 index trend, the dynamics’ distributidrthe
variables considered suggests the existence of riegtiens. This parameter indicates a left-skewed
distribution for the GDP and a right-skewed disitibn for the trend. The Kurtosis parameter, thtoitg
values below 3 in both cases indicates that timeseave platykurtic distribution.
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Chart no. 4. Dynamics of the CAC40 Index and GrosBomestic Product of France during Quarter |
1998 - Quarter IV 2010

Statistical properties of time series representiegGDP of Germany and the DAX index trend, by rseain
Skewness and Kurtosis parameters, indicate thatatserepresenting the GDP in the period analyzse h
right-skewed and platykurtic distribution, whileettDAX index trend distribution is left-skewed and

platykurtic.
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Chart no. 5. Dynamics of the DAX Index and Germanys Gross Domestic Product during Quarter |
1998 - Quarter IV 2010

The value of Skewness parameter for the time seej@esenting the GDP of Great Britain shows a left
skewed distribution and the kurtosis parametem witvalue below 3, indicates a platykurtic disttibo of

the data. The value of Skewness parameter forittie tseries representing the FTSE index trend steows
left-skewed distribution of the data. Kurtosis paeter shows a low value indicating a platykurtic

distribution.
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Chart no. 6. Dynamics of the FTSE index and Gross d@nestic Product of Great Britain during
Quarter | 1998 - Quarter IV 2010

Thus, analyzing the statistical properties of tladrepresenting the gross domestic product olUtlse,
Netherlands, Austria, Germany, France, Great Britaid the stock market indexes Dow Jones Industrial
Average, AEX, ATX, CAC40, DAX and FTSE, it can bencluded that:

- In terms of Skewness and Kurtosis parameters, $imardics’ distribution of the variables
considered suggests the existence of imperfectimincumber these dynamics.

- In terms of variation coefficient, the a-dimensibparameter that can serve as a measure of
volatility, dynamics of indexes appear to be vddativith possible "points of structural failure”.

6. Results

To test econometrically an association betweentwtevariables, we use the Johansen cointegratisin te
(linear deterministic trend in data-persistency &edd in the relationships of cointegration withtrend in

the VAR model).

The test indicates that: i)there is no cointegratielationship between the U.S. GDP dynamics aadibw
Jones index dynamics; ii) there is a cointegratiationship between the GDP of the Netherlandsthad
AEX index trend. By applying a Vector Error Coriiect model and impulse functions, we can reveal the
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intensity and direction of these connections. Impulinctions reflect the fact that for the simwlatperiod,
the index registers a downward trend, due to thergemce of a negative shock in GDP dynamics.

50
40
30 7
20 7
10 7

0
-10

1 2 3 4 5 6 71 8 9 10
L—— cbpP TRENDJ

Chart. no.7. EX Cumulative Response to Generalize®ne S.D. Innovations

iii) there is no cointegration relationship between Aa'stGDP dynamics and the ATX index dynamics; iv)
there is no cointegration relationship between Eme@DP dynamics and the CAC40 index dynamics; V)
there is a cointegration relationship between GagsaGDP and the DAX index trend. By applying a
Vector Error Correction model and impulse functiong can reveal the intensity and direction of ¢hes
connections. Impulse functions reflect the fact fioa the simulation period, the index registersugnvard
trend due to the emergence of a positive shockDR® Gynamics;
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Chart no. 8. DAX Cumulative Response to Generalize®ne S.D. Innovations

vi) there is no cointegration relationship betwées dynamics of Great Britain’s GDP and the FTSdéein
dynamics.

7. Conclusions

The study shows that in most developed countriesidered, there is no cointegration relationshigvben
stock markets dynamics and economic growth. Theease in liquidity worldwide caused the decouplifig
financial asset prices from the real economy’'s&ybhving an important role in the inefficient altion of
savings in favor of speculative assets. This higti the very nature of the current financial gyste
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dominated by the decoupling of financial flows fraime real economy, a system that stimulated the
occurrence of speculative bubbles in recent yéteace, stock markets dynamics in the context airfanal
globalization, of the increase in cross-border fpbd flows and internationalization of portfolimvestors

led to the decoupling of financial markets from ttwintries’ economies. The study highlights onéhef
most important factors leading to the current fgiahand economic crisis, namely the decouplinghef
financial sector from the real economy sector.
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