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Abstract: Problem statement: This study investigated the causal relationshipvben financial
development and economic growth for Greece for pleeiod 1978-2007 using a Vector Error
Correction Model (VECM). Questions were raised vaeetfinancial development causes economic
growth or reversely taking into account the positeffect of industrial production index. Financial
market development is estimated by the effect @ditrmarket development and stock market
development on economic growth. The objective & study was to examine the causal relationships
between these variables using Granger causalitg tessed on a Vector Error Correction Model
(VECM). Approach: To achieve thi®bjective unit root tests were carried out fortatie series data

in their levels and their first differences accaglito Dickey-Fuller (1979). Johansen co-integration
analysis was applied to examine whether the vagahbte co-integrated of the same order taking into
account the maximum eigenvalues and trace statistists. A vector error correction model was
selected to investigate the long-run relationst@fwieen financial development and economic growth.
Finally, Granger causality test was applied in orttefind the direction of causality between the
examined variables of the estimated mo&asults: A short-run increase of stock market index per
1% leaded to an increase of economic growth peg%.th Greece, also an increase of bank lending
per 1% leaded to an increase of economic growth Q&4% in Greece, while an increase of
productivity per 1% leaded to an increase of ecaoagmowth per 0.32% in Greece. The estimated
coefficient of error correction term found statsily significant with a negative sign, which
confirmed that there was not any problem in thetaim equilibrium between the examined variables.
The results of Granger causality tests indicatedt thconomic growth causes stock market
development and industrial production index, wiiildustrial production index causes credit market
development for GreecéConclusions: Therefore, it can be inferred that economic growds a
positive effect on stock market development andditrenarket development through industrial
production growth in Greece.

Key words: Financial development, economic growth, Grangesakty

INTRODUCTION financial intermediaries and argues that these are
essential for innovation and development.

The relationship between economic growth and  Schumpetéf view is that a well functioning
financial development has been an extensive subject financial system would induce technological innéwat
empirical research. The question is whether firgnci by identifying, selecting and funding those
development causes economic growth or reversely. Thentrepreneurs who would be expected to successfully
main objective of this paper was to investigate themplement their products and productive processes.
causal relationship between economic growth andRobinsoff claims that “where enterprise leads, finance
financial development taking into account the pesit follows™-it is the economic development which cessat
effect of industrial production index. the demand for financial services and not vice aers

The theoretical relationship between financial Financial development follows economic growth as a
development and economic growth goes backh® result of increased demand for financial servidess
study of! who focuses on the services provided byexplanation was originally advancedy
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Theory provides conflicting aspects for the impactdevelopment of the financial system. Their main
of financial development on economic growth. Theproposition is that government restrictions on the
most empirical studies are based on those theatetichanking system such as interest rate ceilings aedtd
approaches proposed by some different economigredit programs have negative effects on the
school of thoughts which can be divided into threegevelopment of the financial sector and, consedyent
categories: (i) Structuralists, (i) the repres&ts) (i)  reduce economic growth.
endogenous growth theory supporters. _ The two different schools of thought are agreed to

The structuralists contend that the quantity andpe transmission channels effect on the relatignshi
composition of financial variables induces economichetween financial development and economic growth.
growth by directly increasing saving in the form of Most of the theoretical models followed the emengen
financial assets, thereby, encouraging capital &ion  of endogenous growth theory.
and hence, economic growtH. The endogenous growth theory has reached to

Patrick!  identified two possible causal similar conclusions with the McKinnon-Shaw
relationships between financial development anchypothesis by explicitly modeling the services jded
economic growth. The first causal relationship@a@ll by financial intermediaries such as risk-sharingl an
‘demand following’-views the demand for financial liquidity provision.
services as dependent upon the growth of real butpu  King® employ an endogenous growth model in
and upon the commercialization and modernization ofvhich the financial intermediaries obtain infornaati
agriculture and other subsistence sectors. Thus, thabout the quality of individual projects that istno
creation of modern financial institutions, theindincial  readily available to private investors and public
assets and liabilities and related financial sewiare a markets. Levin€ proposed that financial development
response to the demand for these services by ongest promotes economic growth through the two ‘channels’
and savers in the real economy. of_ capi_tal accumulation and technological innovmtti(_)

The second causal relationship between financiafinancial markets evaluate the potential innovative
development and economic growth is termed ‘supplyProiects, and finance the most promising ones gtiou
leading’ by Patrick. ‘Supply leading has two efficient resource allocation. ,
functions: To transfer resources from the traddion '€ model hypothesis predicts that economic growth
low-growth sectors to the modern high-growth sector facilitates flnancw_;ll_ market deve_lopment takmgomt
and to promote and stimulate an entrepreneuria?ccount the positive effect of industrial produntio
response in these modern sectors. index on economic growth.

This implies that the creation of financial This paper has two objectives:
institutions and their services occurs in advante o,
demand for them. Thus, the availability of finamcia
services stimulates the demand for these servigdiseb
entrepreneurs in the modern, growth-inducing ssctor

To apply Granger causality test based on a vector
error correction model in order to examine the
causal relationships between the examined
variables taking into Johansen co-integration

Therefore, the supply- leading hypothesis contehds analysis

financial development causes real economic growth, T4 examine the effect of stock and credit market
while in contrary to the demand-following hypotlesi development on economic growth taking into
argues for a reverse causality from real economic  account the positive effect of industrial produntio
growth to financial development. index on economic growth

The financial repressionists, led%Yy often referred
to as the “McKinnon-Shaw” hypothesis contend that The remainder of the paper proceeds as follows:
financial liberalization in the form of an apprayid rate  Initially the data and the specification of the
of return on real cash balances is a vehicle afpting  multivariate VAR model are described. For this msg
economic growth. The essential tenet of this hyggith  stationarity test and Johansen co-integration arsly
is that a low or negative real interest rate wilcdurage are examined taking into account the estimation of
saving. This will reduce the availability of loamatfunds  vector error correction model.
for investment which in turn, will lower the ratd o Finally, Granger causality test is applied in orter
economic growth. Thus, the “McKinnon-Shaw” model find the direction of causality between the examine
posits that a more liberalized financial systent iwduce  variables of the estimated model. The empiricalltes
an increase in saving and investment and therefor@re presented analytically and some discussioresssu
promote economic growth. The Mckinnon-Shaw schooresulted from this empirical study are developeattsh
examines the impact of government interventiontan t while the final conclusions are summarized reldjive
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MATERIALSAND METHODS Augmented Dickey-Fuller (ADF) test involves the

. ) estimation one of the following equations respestiv
Data and specification model: In this study the

method of Vector Autoregressive Model (VAR) is _ p 5
adopted to estimate the effects of stock and credifX: ‘BX1-1+J.§16,-AXt-i+St (2)
market development on economic growth through the

effect of industrial production. The use of this P

methodology predicts the cumulative effects takitg ~ AX, =0, +BX,,+> 8 AX, +e, 3)

account the dynamic response among economic growth =

and the other examined variabtég?! o AX, =0+ oyt +BX S BAX, +E, )
In order to test the causal relationships, the i1

following multivariate model is to be estimated:

Seddighi®!.
GbP = f(SM’ BC. INE) @) The additional lagged terms are included to ensure
Where: that the errors are uncorrelated. The maximum lag
GDP = The gross domestic product length begins with 3 lags and proceeds down to the

appropriate lag by examining the AIC and SC
information criteria.

The null hypothesis is that the variablei¥Xa non-
stationary series (4B = 0) and is rejected whehis
significantly negative (Ha<0). If the calculated ADF

tatistic is higher than McKinnon's critical valydéken
he null hypothesis (§) is not rejected and the series is

SM The general stock market index
BC = The domestic bank credits to private sector
IND = The industrial production index

Following the empirical study B¥ the variable of
economic growth (GDP) is measured by the rate o
change of real GDP, while the credit market . .
development is expressed by the domestic banktsredinon-Stationary or not integrated of order zero .1(0)
to private sector (BC) as a percentage of GDP. Alte_rnatl\_/ely, r_ejectlon qf the null hypothe3|s_ ihes

This measure has a basic advantage from an atlonarlty. Failure to reject the null hypotheleﬂ;ds.to
other monetary aggregate as a proxy for credit etark conducting the test on the difference of the seises
development. Although it excludes bank creditstte t further differencing is conducted until stationgprit
public sector, it represents more accurately the o6  reached and the null hypothesis is rejelcted
financial intermediaries in channeling funds tovaté In order to find the proper structure of the ADF
market participant¥!. The general stock market index is equations, in terms of the inclusion in the equetiof an
used as a proxy for the stock market developmert Thintercept §) and a trend (t) and in terms of how many
general stock market index (SM) expresses beteer thextra augmented lagged terms to include in the ADF
stock exchange market, while the Industrial Prddact equations, for eliminating possible autocorrelaiiorthe
Index (IND) measures the rol/gtg]of industrial seetad  disturbances, the minimum values®®f information
its effect on economic growify ** ¢! _ criterion (AIC) anf® criterion (SC) based on the usual

The data tha} are used in this analysis are a”r_‘u%\grange Multiplier LM(L) test were employed.
covering the period 1978-2007 for Greece, regarding ~ the econometric software Eviews which is used to
2000 as a base year. All time series data are 8s@e .,nqyct the ADF tests, reports the simulated afitic
in their levels and are obtained from international, g es based on response surfaces. The resultseof t
financial statistics yearboBK and estimated by using Dickey-Fuller (DF) and Augmented’ Dickey-Fuller
econometric computer software Eviews 5.0. (ADF) tests for each variable appear in Table 1.

If the time series (variables) are non-stationary
their levels, they can be integrated with integnatof
order 1, when their first differences are statignar

Unit root testss Time series analysis involving
stochastic trends, Augmented Dickey-Fuller unittroo
tests are calculated for individual series to paevi
evidence as to whether the variables are integratad _ ) ) . )
is followed by a multivariate co-integration anadys Johansen co-integration analysis: Since it has been
Economic theory does not often provide guidance i,getermmed that the variables under. examination are
determining which variables have stochastic tredsd, ~integrated of order 1, then the co-integrated fest
when such trends are common among variables. $éthe performed. The testing hypothesis is the null af-go-
variables share a common stochastic trend, thest fi integration against the alternative that is thestexice
differences are stationary and the variables may bef co-integrated using the Johansen maximum
jointly co-integrated. likelihood procedur@® 2+
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Table 1: DF/ADF unit root tests

In levels
crval SBC LM
Variables lag eq f adf test stat AIC [prob]
GDPGRE (p=0)(1) 13.45[1.00] -2.64 -4.66 58[0.56]
-1.95 -4.71
-1.61
BCGRE (p=0)(2) -1.65[0.44] -3.67 22. 0.87[0.43]
-2.96 -2.32
-2.62
SMGRE (p=1)(3) -3.64[0.04] -4.32 -1.200.19[0.82]
-3.88 -1.39
-3.72
INDGRE (p=0)(1) 1.33[0.95] -2.644.55 0.12[0.88]
-1.95 -4.60
-1.61
Eq_f: Equation form, cr_val: critical values (1,10%)
AIC: Akaike criterion, SBC: Schwarz Bayesian ciiiber;
LM: Langrage multiplier test
Table 1: DF/ADF unit root tests
In 1 differences
crval SBC LM
Variables lag eq f adf teststat AIC  [prob]
GDPGRE (p=0) (3) -3.98[0.02] -3.72 -4.380.47[0.62]
-3.58
-3.22
BCGRE (p=0) (1) -4.38[0.00] -2.65.13 0.56[0.57]
-1.95
-1.60
SMGRE (p=0) (1) -3.02[0.00] -2.65 064. 1.89[0.17]
-1.95
-1.60
INDGRE (p=0) (1) -5.84[0.00] -2.654.61 0.21[0.81]
-1.95
-1.60

Eq_f: Equation form, cr_val: critical values (1,10%)
AIC: Akaike criterion, SBC: Schwarz Bayesian ctiiber;
LM: Langrage multiplier test

Once a unit root has been confirmed for a dat
series, the question is whether there exists a-ftang
equilibrium relationship among variables. According
to?® a set of variables, ¥s said to be co-integrated of
order (d, b)-denoted CI(d, b)-if,Ys integrated of order
d and there exists a vectop, such thatp'yY, is
integrated of order (d-b).

Co-integration tests in this paper are conducte
using the method developed®y®*" The multivariate
co-integration techniques developed®§” using a
maximum likelihood estimation procedure allows
researchers to estimate simultaneously mode
involving two or more variables to circumvent the
problems associated with the traditional regressio

vectors (or the rank ofl); The trace Xy and the
maximum eigenvalué\f,,) statistics.

The Likelihood Ratio statistic (LR) for the trace
test (uacd as suggested BY is:

Aolf) = =T In@-4))

i=r+l

®)

Where:
A, = The largest estimated value of ith characteristbt

(eigenvalue) obtained from the estimalfecthatrix
0,1,2,..p-1
The number of usable observations

-

The Ayace Statistic tests the null hypothesis that the
number of distinct characteristic roots is lessnttuat
equal to r, (where r is 0, 1, or 2) against theegeh
alternative. In this statistit;.c.will be small when the
values of the characteristic roots are closer to ¢and
its value will be large in relation to the valuelstbe
characteristic roots which are further from zero).

Alternatively, the maximum eigenvaluei,)
statistic as suggested by Johansen is:

.61

Aua(ro T+2) = = TIN(A-A,,) (6)
The Amax Statistic tests the null hypothesis that the
number of r co-integrated vectors is r against the
alternative of (r + 1) co-integrated vectors. Thtie
null hypothesis r = 0 is tested against the alt&rea
thatr = 1, r = 1 against the alternative r = 2 aodorth.
If the estimated value of the characteristic r@otlbse
to zero, then th,,. will be small.
@ |t is well known that Johansen's co-integration
tests are very sensitive to the choice of lag lengt
Firstly, a VAR model is fitted to the time seriesta in
order to find an appropriate lag structure. Thev&ah
Criterion (SC) and the Likelihood Ratio (LR) tesea
used to select the number of lags required in the ¢
integration test. The Schwarz Criterion (SC) and th
Likelihood Ratio (LR) test suggested that the vaiue
3 is the appropriate specification for the ordeNVéiR
model for Greece. Table 2 shows the results froen th

|[dohansen co-integration test.

iVector error correction modd: Since the variables

methods used in previous studies on this issuencluded in the VAR model are found to be co-inteed,
Therefore, the Johansen method applies the maximuthe next step is to specify and estimate a VectoorE

likelihood procedure to determine the presenceosf ¢
integrated vectors in non-stationary time series.
Following the studies of ChallY, Chang and
Caudil*?, Johanséff! and Osterwald-Lenufd propose
two test statistics for testing the number of degnated

141

Correction Model (VECM) including the error corriect
term to investigate dynamic behavior of the mo@gice
the equilibrium conditions are imposed, the VEC e&iod
describes how the examined model is adjusting @h ea
time period towards its long-run equilibrium state.
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Table 2: Johansen Co-integration tests (GDP, BG, ISk) development and economic growth. The Granger
Country (Greece) procedure is selected because it consists the poorerful
and simpler way of testing causal relation$fip
The following bivariate model is estimated:

Johansen test statistics

Cr_v Cr_v
Testing 5 and 5 and k k
Hypothesis Mrace 1% Amax 1% Y =au+y a,Y, D b Xty (8)
Hor=0andr=1 46.18 39.89 25.85 23.80 j=1 j=
45.58 28.82
Hor<landr=2 20.32 2431 13.02 17.89 « «
29.75 22.99 —
Hor<2andr=3 7.3 12.53 7.30 11.44 X, _a2°+;azix“i+§b2m‘i T4 ©)
16.31 15.69
Co-integrated vectors 1 1 (only366)
Notes: Cr_v = Critical values Where:

Y = The dependent
According to the study of Chang and Cadtflllsnce X, = The explanatory variable

the variables are supposed to be co-integrated, ithe y, = A zero mean white noise error term in Eq. 8 whil
the short run, deviations from this long-run edpilim X = The dependent

will feed back on the changes in the dependent, = The explanatory variable in Eq. 9
variables in order to force their movements towdhas
In order to test the above hypotheses the usual

long-run equilibrium state. Hence, the co-integiate - A : .
vectors from which the error correction terms are},’(\)/?qu F-statistic test is utilized, which has thédwing
derived are each indicating an independent directio :
where a stable meaningful long-run equilibrium estat (RSS, - RSS ) /¢
. . . F=~—R® "U 7
exists. The VEC specification forces the long-run’ " Rss /(T- 2q- 1)
behavior of the endogenous variables to converge to
their co-integrated relationships, while accommesat Where: _
short-run dynamics. The dynamic specification of th RS§ = The sum of squared residuals from the

model allows the deletion of the insignificant \adales, complete (unrestricted) equation
while the error correction term is retained. Theesof RS&= The sum of squared residuals from the
the error correction term indicates the speed of equation under the assumption that a set of
adjustment of any disequilibrium towards a long-run variables is redundant, when the restrictions
equilibrium staté>=Y. The error-correction model with are imposed, (restricted equation)
the computed t-values of the regression coeffisiémt = The sample size
parentheses is reported in Table 3. g = Thelag length

The final form of the Error-Correction Model The hypotheses in this test are the following:

(ECM) was selected according to the approach
suggested by Hendf§}. The general form of the Vector
Error Correction Model (VECM) is the following one:

H,: X does not Granger cause Y, i.e.,
{0 Oy a,} = 0,if F_ <critical value of F (10)
H,: X does Granger cause Y, i.e.,
n n n {0y A ppy..ona ) 20,if F > critical value of F
AGDR, =By +B;) AGDR.; +B,) A BG- +Bg} A SM., and
i i i
n
. . H,: Y does not Granger cause X, i.e.,
+B4'ZAIND,[_I +AEC, _; t& @) 0 9. 7
| {B,y B,a--B,d =0,if F, <critical value of F

. (11)
H,: Y does Granger cause X, i.e.,

Where: . N

A = The first difference operator {Bzy Boo---Bad #0, if F > critical value of F
EC.. = Theerror correction term lagged one period

A = The short-run coefficient of the error Kato” and Seddight®.

correction term (-1x<0)
The white noise term The results related to the existence of Granger
causal relationships among economic growth, stock
Granger causality tests: Granger causality is used for market development, credit market development and
testing the long-run relationship between financialproductivity appear in Table 4.
1414
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RESULTS Table 3: Vector error correction model
Independent variable Estimated coefficients
The observed t-statistics fail to reject the nullConstant -0.01
hypothesis of the presence of a unit root for allAGDRs 0.12[0.56]
variables in their levels confirming that they aven- igg' 8'22 %g'(l)ﬂ
stationary at 1% and 5% levels of significance (€ab 8 ' '
AIND.3 0.32[0.17]
1). However, the results of the DF and ADF tessash  gcT,, -0.03[0.001]
that the null hypothesis of the presence of anmat is R? 0.68
rejected for all variables when they are transfaimeo  BW . 174
their first differences (Table 1). Diagnostics tests:
Therefore, all series that are used for the estimat —cr 2, correlation 0-1510.69]
! . . . Functional Form 0.72[0.39]
of ADF equations are non-stationary in thelr_ I_ey_bist Normality 0.47[0.78]
stationary and integrated of order one 1(1), irirtfiest Heteroscedasticity 3.25[0.07]
differences. Moreover, the LM(1) test shows tharéh Notes: [ ]: | denote the probability levelsA: Denotes the first

is no correlation in the disturbance terms for alldifferences of the variables; “R Coefficient of multiple
variables in their first differences. These varsbtan g?tg\r/r\}“_'Bﬁg?ns_vva?sdé‘ﬂf:tisﬂc for  the rdeg of freedom (d.
be co-integrated as well, if there are one or nfioesar T

combinations among the variables that are statjonar

The number of statistically significant co-integmat --22le 4: Granger causality tests

. . Dependent Independent Causal
}/elftor.s f.Or Greece is equal to 1 (Table 2) anchés t Countries Variable  variable F1 F2 relations
ollowing: Greece  GDP SM 0,04 10,19 GBPSM
BC 0,40 2,91 No causality
GDP =0.99 *SM + 0.19 *BC + 0.15 *IND (12) IND 1,46 3,92 GDBE=> IND
. . SM BC 0,84 1,81 No causality
The co-integration vector of the model of Greece IND 6,29 6,80 SM> IND
has rank r<n (n = 3). The process of estimating aimé BC IND 4,15 0,28 IND=> BC

r is related with the assessment of eigenvalueg;hwh Critical values: 3.34 for Greece
are the following for Greecei,=0.61, A,=0.38,
A, =0.23,A,=0.002 (Table 2). According to Granger causality tests there is a
For Greece, critical values for the trace statisti bilateral causality between stock market develograad
defined by Eq. 5 are 39.89 and 45.581Hr. r = 0 and  productivity, a unidirectional causal relationshigtween
24.31 and 29.75 foHo: r<1, 12.53 and 16.31 fddo:  economic growth and productivity with direction rfto
r<2 at the significance level 5 and 1% respectively aeconomic growth to productivity, a unidirection@usal
reported bf”, while critical values for the maximum relationship between economic growth and stock etark
eigenvalue test statistic defined by Eq. 6 a®8RQ gevelopment with direction from economic growth to
and 28.82 foHo:r =0, 17.89 and 22.99 fafo: <1, giock market development, and a unidirectional alaus
11.44 and 15.69 fao: r<2 (Table 2). relationship between productivity and credit market

t-vaLgino?rt]hzrrr%r_fgsrrs?(():rt:Ocnoé?;i)gZLgltiz thaer;c;rgggteddevelopment with direction from productivity to die
9 p market development (Table 4).

estimated (Table 3). The dynamic specification hef t
mo.del allows the dele_tlon of thg |nS|gn|f|cant adnles, DISCUSSION
while the error correction term is retained.

A short-run increase of stock market index per 1% The

. . . . model of financial system is mainl
induces an increase of economic growth per 0.06% I;(vlharacterized by the effect of stoclzmarket devalemt g
0

Greece, also an increase of bank lending per 19 . .
- ; ; o :ANd credit market development. However, credit rark
induces an increase of economic growth per 0.14% "gevelopment is determined by the banking growth

Greece, while an increase of productivity per 1%

induces an increase of economic growth per 0.32% iffifough the size of bank lending directed to pevat
Greece (Table 3). sector at times of low inflation rates. Stock marke

The estimated coefficient of ECis statistically —development is determined by the trend of gen¢oaks
significant and has a negative sign, which confithet ~ Market index. The significance of the empiricalutess
there is not any a problem in the long-run equiillior  is dependent on the variables under estimation.
relation between the independent and dependent Theory provides conflicting aspects for the impafct
variables in 5% level of significance, but its telely  financial development on economic growth or
value (-0.03) for Greece shows a satisfactory cfte reversely. Less empirical studies have concentrated
convergence to the equilibrium state per periodl@8). examining the reverse relationship between economic
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growth and financial development taking into acdoun error correction term is retained. The VEC speatfin
the effect of industrial production. forces the long-run behaviour of the endogenous
Most empirical studies examine the relationshipyvariables to converge to their co-integrating ielat
between economic growth and financial developmenghips, while accommodates the short-run dynamics.
using different estimation measures of financial A short-run increase of stock market index per 1%
development such as money supply, bank lendingk sto leaded to an increase of economic growth per 0.86%
market index, stock market capitalization. The mosiGreece, also an increase of bank lending per 18&detm
representative estimation measures are the badingen an increase of economic growth per 0.14% in Greece,
for credit market development and the general stockvhile an increase of productivity per 1% leadedato
market index for stock market development. The ggne increase of economic growth per 0.32% in Greece. So
stock market index expresses the trend of stoclkenar economic growth spurs financial market development
development in conjunction with the investment glgw taking into account the positive effect of induatri
the low inflation rate and industrial productiomgth. production on economic growth. Furthermore, Granger
Financial development follows economic growth as acausality tests indicated that economic growth esus
result of increased demand for financial servicBse Stock market development and industrial produdtidex,
demand for financial services is dependent upon th@hile industrial production index causes credit kear
growth of real output and upon the commercializatiod development for Greece. The_rgfore, it can be iedethat
modernization of agriculture and other subsisteseotors. gg?/g%m:ﬁe%?v;tr:‘ d hife;tp(:r?::\lgt eggf/telgn nfé%?k tﬁ:g[]k h
Thus, the creation of modern financial institutiotigeir . d tpl ducti Wihin G P 9
financial assets and liabilities and related fiiargervices "o Production growth in reece.
are a response to the demand for these services by
investors and savers in the real economy. Busisesake
new investments to innovative products through banli
lending in more developed countries. '
The results of this paper are agreed with the studi
of Robinsoff’ and Friedmaf. However, more interest
should be focused on the comparative analysis 0%
empirical results for the rest of European Union
members-states. The direction of causal relatignshi
between financial development and economic grosith i
regarded as an important issue under consideraiion
future empirical studies.
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