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Abstract

The introduction of the common currency in part of the European

Union was a landmark event. It raised eyebrows, expectations and gloomy

forecasts. Optimists saw the currency bringing about efficiencies in variety

of different ways and industries. This thesis is preoccupied with financial

markets. The thesis of this work is that Euro triggered integration on

financial markets in countries that joined the project of common currency.

The work is trying to gauge this ongoing financial integration and find a

measure that would represent it. After finding this measure it is a goal of

this paper to estimate if the ongoing financial integration contributed to

higher growth prospects in the economies involved.

Abstract

Tato práce je daľśı kapkou do oceánu literatury analizuj́ıćı

vliv společné měny v hospodářskému prostoru Eurozóny. Zk-

oumá se v ńı postupuj́ıćı finančńı integrace, která byla zave-

deńım Eura nastartována. Klade si otázku, jak finančńı in-

tegraci měřit, aplikuje několik postup̊u. Jako nejvýhodněǰśı

postup se v práci objev́ı použit́ı multivariate GARCH metody,

tedy modelováńı volatility na sobě závisej́ıćıch proces̊u (v daném

př́ıpadě indexy akciových trh̊u). Na závěr práce se objevuje

analýza hospodářského r̊ustu s přihlédnut́ım k předt́ım źıskanému

měř́ıtku postupuj́ıćı integrace na finančńıch trźıch v Eurozóně

(tentokrát již běžnou metodou OLS). Vzhledem k malému vzorku

dat (Eurozóna zat́ım funguje pouze deset let) a nedostatku

čtvrtletńıch dat pro kvalitńı zpracováńı ekonometrického mod-

elu r̊ustu hospodářského výstupu se nepodařilo prokázat hy-

potézu, že integrace finančńıch trh̊u přispěla v daných zemı́ch

ke zvýšeńı hospodářského r̊ustu.
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Part I

Introduction
This thesis will proceed in several steps. In the first part we

would like to set the process of the monetary integration of the

countries involved into a broader context of economic and po-

litical integration that has been taking place for half a century

since WWII and is continuing today.

The final goal of this thesis is to tell how much financial inte-

gration benefited European economies. For this reason we have

to have some measure of financial integration. The second part

of the thesis will henceforth survey the literature on measuring

financial integration and analyze several approaches that stand

out from the crowd.

In the third part of the thesis an attempt will be made to build

a model to measure financial integration. The advantage will

be used that already 10 years has passed since the start of the

functioning of European Currency Unit. Hopefully abundance

of data will help us to reveal relationships inherent in the pro-

cess of financial integration.

Once we obtain a measure of financial integration and thus

also a times series on it, we can use it in an effort to estimate a

model of overall output growth. In the fourth part of the thesis

we will try to estimate the influence of the financial integration

on output.

5



Part II

European integration

1 The idea behind European inte-

gration

“The European Union is a truly unique endeavor.” (Baldwin

and Wyplosz [12]) The project has tremendous economic and

political implications for its members and its trading partners.

However, in pursuing the deeper and wider integration the pol-

itics always had the upper hand (Baldwin and Wyplosz [12]).

At the heart of the project was the effort to reunite European

nation-states after the atrocities of the World War II, espe-

cially two eternal foes: France and Germany. “Worse yet, the

Second World War was not an isolated historical event. If the

parents were middle-aged, it would have been their second ex-

perience of colossal death and destruction; the Second World

War started just two decades after the cataclysm of the First

World War (1914-18).” (Baldwin and Wyplosz [12]) Franco-

German axis has become the building block of the whole in-

tegration process. The process of European integration was

greatly endorsed by the US who wanted to build a strong Eu-

rope to stave off Soviet hegemony in the region. The means

were always economic (Baldwin and Wyplosz [12]). Economic

benefits were also used to persuade European voters when their

nation-states were about to lose some of the competencies in

favor of the pan-European institutions. While it is understood

that monetary union was yet another step to forge ever stronger

bond to tie together the European countries, the benefits ac-

crue first and foremost to the European economies, at least in

the short run. It is the economic benefits that are meant to

be analyzed in this thesis. At the same time, it is recognized

that political union has benefits too, together with peace and

cultural approximation, those are phenomena that work in the

long-run, are subject to a normative judgment and are difficult

to measure.
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2 The succession of events

2.1 OEEC

As mentioned earlier, the seed was sown by the United States.

“In reaction to the dire economic conditions in Europe and

the attendant threat that communists might come to power in

Greece, Italy and France, US Secretary of State George Mar-

shall announced that the USA would give financial assistance

to all European nations ‘west of Urals’, if they could agree

to a joint programme for economic reconstruction.” (Baldwin

and Wyplosz [12]) The United States insisted that some pan-

European framework be built to coordinate deployment of the

funds. “The new organization, the Organization for European

Economic Cooperation (OEEC) was established in 1948 with

an initial membership consisting of 13 of what was until re-

cently the EU15..” (Baldwin and Wyplosz [12]) OEEC was

primarily an organization set up to redistribute the financial

aid received from the United States, however, it was also man-

dated to advance European economic integration, in terms of

trade barriers and system of payments (ibid.) The process

of European integration dismantled the then common wisdom

that trade liberalization destroys jobs. “The thinking of pol-

icy makers was profoundly affected by the fact that industrial

output grew at historically unprecedented rates even as Euro-

pean trade was being liberalized.” (ibid) This apparent success

together with rising Soviet threat paved the way for further

economic integration.

2.2 ECSC

The furtherance of integration did not come in the form of

homogeneous project. Different separate initiatives were ad-

vanced, varying in form and governance (intergovernmentalism

vs. supranationalism). Some projects persisted, some were

abandoned. “The first big federalist step came only in 1952

with the implementation of the Schuman Plan . . . Schuman

proposed that France and Germany should place their coal

and steel sectors under the control of a supranational author-
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ity. This was a radical federalist move since coal and steel were

viewed as the ‘commanding heights’ of an industrial strength.

Schuman explicitly justified his plan as a means of rendering

future Franco-German wars materially impossible. Other Eu-

ropean nations were invited to join this European Coal and

Steel Community . . . ” (Baldwin and Wyplosz [12]) Soviet

pressure was rising and Germany was experiencing spectac-

ular growth. German rearmament seemed necessary. At the

same time, German rearmament seemed dangerous and Euro-

pean leaders felt it urgent to contain rising German industrial

and military might in European institutional structures. That

way, German economic miracle would work for Europe and not

against it.

2.3 The Treaty of Rome

“By 1955, it had become clear that coal and steel were no longer

the ‘commanding heights’ of Europe’s economy . . . Having failed

to move directly to political or military integration, the nat-

ural way forward was broader economic integration.” (Bald-

win and Wyplosz [12]) Four other countries joined the former

ECSC, Belgium, Netherlands, Luxembourg and Italy. This

group of countries came to be know as ‘the Six’ and they were

the driving force of the European integration ever since (Bald-

win and Wyplosz [12]). “Foreign Ministers of the Six met in

Messina in Sicily in June 1955 to start a process that soon led

to the signing, on 25 March 1957, of two treaties in Rome: the

first created the European Atomic Energy Community (Eu-

ratom); the second created the European Economic Commu-

nity (EEC). Because the EEC eventually became much more

important than Euratom, the term ‘Treaty of Rome’ is used

to refer to the EEC treaty.” (Baldwin and Wyplosz [12]) The

Treaty came into effect in January 1958. It was a game plan

for future European economic integration and its propositions

provided the agenda to the process of European integration

for decades to come. “The Treaty of Rome committed the

Six to extraordinarily deep economic integration. In addition

to forming a customs union, it promised free labor mobility,

capital market integration, free trade in services and a range
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of common policies, some of which were to be implemented

by the supranational European Commission.” (Baldwin and

Wyplosz [12])

2.4 The Single European Act

Beginning with the Treaty of Rome European integration ad-

vanced by signing ever increasing number of treaties. 1950s and

60s were favorable breeding ground for the process of European

integration. However, two oil shocks in the 70s and ensuing

stagflation inhibited the process. The presidency of Charles de

Gaulle presented another big obstacle, since he championed the

idea of nation-state sovereignty over creating the federation of

European states (Baldwin and Wyplosz [12]). De Gaulle op-

posed majority voting and favored unanimous decision making

which tends to be tedious and cripples bigger decision-making

bodies in their ability to govern (ibid). The decline of inte-

gration agenda was stopped by the appointment of Jacques

Delors as a head of European Commission: “Delors, who was

appointed to the presidency of the European Commission in

1985, was devoted to the idea of kickstarting European inte-

gration. To this end, he pushed a programme that would com-

plete the internal market. He dubbed this the Single Market

Programme, although it was often referred to as the Internal

Market Programme, the 1992 Programme, or EC92 for short.

It was framed by Lord Cockfield’s 1985 White Paper which

listed 300 measures necessary to transform the Common Mar-

ket into the single market. By July 1987, all Member States

had adopted the Single European Act, which is the Commu-

nity legislation that implemented the single market measures

. . . ” (Baldwin and Wyplosz [12]) “The key changes in the

Single Market Programme were intended to reinforce the ‘four

freedoms’ (free movement of goods, services, labor and capi-

tal) that had already been promised by the Treaty of Rome.”

(ibid)
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2.5 The Maastricht Treaty

Political changes in eastern Europe provided another stimulus

to European integration. Secretary general of the USSR com-

munist party triggered the processes of perestrojka and glas-

nost which gave way to sweeping geopolitical changes. Many

central and eastern European countries gained independence,

Germany was reunited. Mighty Germany raised fears as decades

ago and some felt that the giant should be further contained

in European structures so that it works for Europe and not

against it. “Riding on his success with the single market,

Jacques Delors seized this moment to propose a radical increase

in European economic integration: the formation of a monetary

union, a step that many thought would eventually lead to po-

litical integration. The idea was quickly championed by French

President François Mitterand and German Chancellor Helmut

Kohl. After extensive negotiations, the EU committed itself

to a target of forming a monetary union by 1999 and adopt-

ing a single currency by 2002. This commitment was made in

the Maastricht Treaty.” (Baldwin and Wyplosz [12]) The an-

nouncement of irrevocable exchange rates was made on 3 May

1998 (Cappiello et al. [2]). The treaty also included provisos

to deepen the integration in several non-economic aspects like

defense policy and justice. It experienced significant difficulties

during ratification and came eventually into force in November

1993. It came to be known as the Treaty on European Union

since the name was codified in it for the first time. (Baldwin

and Wyplosz [12]) After the Maastricht Treaty European lead-

ers focused on reforming European decision-making structures

since accession of new member states made decision-making

ever more difficult. Three successive treaties failed to achieve

that goal, the Treaty of Amsterdam, the Treaty of Nice, the

Constitutional Treaty and the Lisbon treaty. For the time be-

ing it seems that the willingness of European voters to push

integration forward was topped. Possibly, the recently emerg-

ing problems with possible Greek sovereign default may lead

to another integration leap forward.
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Part III

Measuring financial

integration - theory

3 Economies of scale and networks

The very idea of this thesis is to measure what Baldwin and

Wyplosz [12] describe in their textbook: “Following the single

market, adoption of the euro is expected to encourage further

integration of Europe’s capital markets, providing savers and

borrowers alike with more and better opportunities. This, in

turn, is expected to improve the overall productivity of the Eu-

ropean economy . . . ” Another advantage should be in eliminat-

ing the exchange rate risk to investment: “The finance industry

is subject to massive scale economies which affect banks and fi-

nancial markets. Where small banks and markets survive, it is

not difficult to find some barriers to competition. The existence

of different currencies is one such barrier. Indeed, before the

advent of the euro, an Irish saver who purchased Portuguese

assets faced currency risk in addition to the normal lending

risk, and this made Irish assets more attractive to her.” (Bald-

win and Wyplosz [12]) One of the ways how economies of scale

in financial industry works is better matching of lender with

borrower, since the bigger the institution the bigger number of

customers it has and thus can connect together: “A financial

firm is like a telephone hook-up: if you are the only one with

a hook-up, it is of no use. A telephone is more useful the more

people are connected to the network. This effect is called a

network externality.” (Baldwin and Wyplosz [12])

4 Time-varying GARCH correlations

Literature on measuring financial integration is abundant. “The

quest for reliable estimates of correlations between financial

variables has been the motivation for countless academic ar-
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ticles and practitioner conferences and much Wall Street re-

search,” coming from Nobel Laureate Robert Engle (Engle

[10]) seems like a credible piece of information. Cappiello et

al. [2] adds: “There is a number of papers that study financial

integration exploiting the implication of asset pricing models

(see, for instance, Bekaert and Harvey, 1995, and Hardouvelis,

Malliaropulos and Priestley, 2006).” Cappiello et al. [2] were

instead employing “a factor model for market returns which

distinguishes between local and global components.” Their

idea is that stock exchange indices are related to financial mar-

ket integration: “To study integration we follow the intuition

of Cappiello, Gérard, Kadareja and Manganelli (2005), who

show how measures of co-movements are linked to the degree

of financial integration. The idea is that, as trade barriers and

capital controls are removed within an economic area, firms’

cash flows will become more subject to common shocks. Ceteris

paribus this, coupled with the elimination of exchange rate risk,

implies an increase in co-movements of firms’ returns.” Cap-

piello et al. [2] proposed two methodologies to measure finan-

cial integration: “The first one is a time-varying GARCH corre-

lation, along the lines of Engle (2002) and Cappiello, Engle and

Sheppard (2003).” This methodology can track the degree of

financial integration over time. While the second methodology

the authors mention can be used to assess the integration before

and after certain event, like monetary integration. “Differently

from the DCC GARCH model, which estimates correlations at

a relatively high frequency, co-movement box measures proved

a direct test for changes in correlation before and after the in-

troduction of the euro.” (ibid.) Since this thesis is interested

in measure that tracks financial integration over time, we will

examine only the first one. Using this method Cappiello et al.

[2] find “.. an overall increase in co-movements in both equity

and bond euro area markets, suggesting that integration has

progressed since the introduction of the single currency.” To

keep focus on the thesis’ intention we will limit ourselves to

the analysis of stock exchange indices only, although it could

be argued that companies raise cash both by issuing bonds and

stocks alike. Cappiello et al. [2] examine the stock indices of
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Austria, Belgium, Finland, France, Germany, Greece, Ireland,

Italy, the Netherlands, Portugal and Spain. Cappiello et al. [2]

also find that “while the correlations in bond markets reaches

almost one for all euro area countries, co-movements in equity

markets are much lower and the increase is limited to large

euro area economies only.”

5 Justification for the co-movement

measure

Cappiello et al. [2] provide the following justification for using

the co-movement of indices measure to proxy for financial in-

tegration: “As shown by Cappiello et al. (2005) [3], there is

a relationship between correlation and integration. The rela-

tionship is derived from a model for returns which distinguishes

between global and local factors. Progress in integration is as-

sociated with an increase in the proportion of returns’ variance

explained by the global factor vis-à-vis local factors. This re-

flects the intuition that, as a country moves from being closed

to an open status, the impact of foreign factors on domestic

firms’ cash flows increases. Hence the removal of trade barriers

and the elimination of exchange rate risk within a region should

be accompanied by an increase in co-movements of firms’ re-

turns.”

6 Modelling autocorrelation

The following sections will draw extensively on Hamilton [4]

and Diebold [8]. GARCH models are derived from the class

of models that were designed to model autocorrelation in the

regression distrubance instead of praying for it not to be there.

6.1 ARIMA

The first models to emerge from this effort were ARIMA models

(Autoregressive Integrated Moving Averages). They modelled

a variable based on the values of itself in the previous time

periods. To be able to decide which ARIMA model best fits
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the data we have to study the autocorrelation function and

the partial autocorrelation function, where autocorrelation is

a measure describing the correlation of a variable with its past

values. Simple AR(1) model has the following functional form:

Yt = c+ φYt−1 + εt (1)

This can be generalized to p lags in the following fashion:

Yt = c+ φ1Yt−1 + φ2Yt−2 + · · ·+ φpYt−p + εt (2)

The idea behind MA process is that the value of a variable is an

accumulation of random shocks it was influenced by over time.

The simplest MA process is called first-order MA process or

MA(1) for short and has the following functional form:

Yt = µ+ εt + θεt−1 (3)

where µ represents some original value the process started on

and ε stands for a shock that has been influencing the vari-

able Y for two periods. Generalized MA process (p-order MA

process or MA(p)) has the functional form:

Yt = µ+ εt + θ1εt−1 + θ2εt−2 + · · ·+ θpεt−p (4)

Obviously, ARMA process is combination of both approaches,

random variable is modelled with the aid of its previous values

and with values of previous and current shocks influencing it.

6.2 GARCH

While ARIMA models showed how the conditional mean de-

pends on the previous values of itself and past and present

shocks, GARCH is autoregressive process in second moment

of the examined variable. The abbreviation stands for Gen-

eralized Autoregressive Conditional Heteroscedasticity which

conveys the idea that what we are now examining is not the

value of the variable but its variance, which depending on the

context could be labelled as a volatility of the process (in fi-

nancial time series context). Modelling an ARCH (subclass

of GARCH models) consists of two steps. First we model the
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conditional mean of the process as described earlier using AR

model:

Yt = c+ φ1Yt−1 + φ2Yt−2 + · · ·+ φpYt−p + εt (5)

Now the residuals are examined and their squares are described

as also following an autoregressive process:

ε2t = ζ + α1ε
2
t−1 + α2ε

2
t−2 + · · ·+ αpε

2
t−p + wt (6)

where {w}∞t=1 is a white noise process. Hamilton (1994, [4])

suggests further assumption on the residuals from the mean

equation:

εt =
√
htvt (7)

where {vt}∞t=1 is a white noise process. Hamilton then further

assumes that

ht = ζ + α1ε
2
t−1 + α2ε

2
t−2 + · · ·+ αpε

2
t−p (8)

The two assumptions give us the following relationships:

htv
2
t = ht + wt (9)

wt = ht(v
2
t − 1) (10)

When we further add to the ARCH(p) model lags of {ht}∞t=1

we get GARCH(r, p) model:

ht = κ+ δ1ht−1 + · · ·+ δrht−r +α1ε
2
t−1 +α2ε

2
t−2 + · · ·+αpε

2
t−p

(11)

where κ ≡ ζ(1− δ1 − · · · − δr).

6.3 Multivariate GARCH

The following subsection is taken from Hamilton (1994, [4],

page 670). The previous discussion concerning GARCH re-

lated to univariate case. That means that we were investigating

one variable, its mean equation and variance dynamics. Mul-

tivariate GARCH allows us to model more variables and their

first and second moments plus their interdependence. Vector

generalization of the preceding GARCH specification has the

following form:

yyyt = ΠΠΠTxxxt + uuut (12)
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where yyyt is n × 1 matrix, ΠΠΠT is n × k matrix, xxxt is k × 1

matrix of explanatory variables and finally uuut is n × 1 matrix

of white noise residuals. “Let Ht denote the (n×n) conditional

variance-covariance matrix of the residuals:

HHHt = E(uuutuuu
T
t |yyyt−1, yyyt−2, . . . ,xxxt,xxxt−1, . . . ). (13)

Engle and Kroner (1993) proposed the following vector gener-

alization of a GARCH(r, m) specification:

HHHt = KKK + ∆∆∆1HHHt−1∆∆∆
T
1 + ∆∆∆2HHHt−2∆∆∆

T
2 + · · ·+ ∆∆∆rHHHt−r∆∆∆

T
r

+AAA1uuut−1uuu
T
t−1AAA

T
1 +AAA2uuut−2uuu

T
t−2AAA

T
2 + · · ·+AAAmuuut−muuu

T
t−mAAA

T
m.

Here HHH,∆∆∆s,AAAs for s = 1, 2, . . . denote (n × n) matrices of

parameters. An advantage of this parametrization is that HHHt

is guaranteed to be positive definite as long as KKK is positive

definite, which can be ensured numerically by parametrizingKKK

as PPT , where P is a lower triangular matrix. In practice, for

reasonably sized n it is necessary to restrict the specification for

HHHt further to obtain a numerically tractable formulation. One

useful special case restricts ∆∆∆s and AAAs to be diagonal matrices

for s = 1, 2, . . . . In such a model, the conditional covariance

between uit and ujt depends only on past values of uitujt, and

not on the products or squares of other residuals.” (Hamilton,

[4])

7 DCC GARCH

One step forward from the multivariate GARCH approach is

method called ‘Dynamic Conditional Correlation GARCH’. “..

dynamic conditional correlation (DCC) estimators .. have the

flexibility of univariate GARCH but not the complexity of con-

ventional multivariate GARCH,” sums up its author Engle [10].

8 The actual model

The model of Cappiello et al. [2] is specified in the following

way: “.. we model returns in a national market as follows:

rit = βitGt + eit (14)
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where rit is the return on asset i, βit the exposure at time t of

asset i to the global factor Gt and eit the idiosyncratic risk of

asset i assumed to be orthogonal to the global factor and to

asset j idiosyncratic risk. The volatility of country i’s returns

can be decomposed as σ2
rit = β2

itσ
2
Gt + σ2

eit . A measure of

integration which formalises the preceding discussion is given

by the amount of variance explained by the global factor:

φit ≡
β2
itσ

2
Gt

σ2
rit

. (15)

If markets are perfectly segmented the variance explained by

the global factor is equal to zero and therefore φit = 0. On

the other hand, if markets are perfectly integrated, most of

the source of variation will come from the global factor and

φit ' 1. In general, higher values of φit imply a higher degree

of integration.”

For the estimation of the equations DCC GARCH model is

used, in the following way: “.. exploits the decomposition of

the covariance matrix, which can be written as the product of

a correlation matrix and diagonal matrices of standard devia-

tions.” The number of rows and columns depends on the num-

ber of stock indices we want to examine. In the case described

by Cappiello et al. [2] it is around 10. The authors proceed

in the following way: “The estimation of the conditional sec-

ond moments is based on a two step procedure. In the first

step univariate volatility models are estimated for each asset

return. The standard deviations obtained in the first stage are

utilised to standardise asset returns, which, in the second step,

will be used to estimate the conditional correlation matrix.

In line with Sheppard (2002) and Cappiello, Engle and Shep-

pard (2003), among others, we estimate a flexible version of the

original scalar DCC GARCH process of Engle (2002). In our

specification the dynamics of correlation is not parametrized

with single news impact and smoothing parameters but with

diagonal coefficient matrices. We also accommodate second

moment asymmetries typical of financial time series.”

The implementation of the method proceeds in the following

steps: “We plot conditional variances and correlations for eq-
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uity and bond returns on EU countries. .. Due to the multi-

stage procedure of the DCC GARCH process, we first esti-

mate three univariate volatility models for each return series,

(i) the GARCH model of Bellerslev (1986), (ii) the Exponen-

tial GARCH (EGARCH) model of Nelson (1991), and (iii)

the GJR-GARCH of Glosten, Jagannathan and Runkle (1993).

Next, we select the model which best fit the data according to

the Schwartz information criterion.”

The aforementioned models are represented by the following

equations (h stands for volatility, r stands for return)1:

GARCH: hi,t = α0 + α1r
2
i,t−1 + α2hi,t−1

EGARCH: ln(hi,t) = α0 + α1(|vi,t−1| − E|vi,t−1|) + γvi,t−1 + α2ln(hi,t−1)

GJR - GARCH: hi,t = α0 + α1r
2
i,t−1 + γI(ri,t−1 < 0)r2i,t−1 + α2hi,t−1

1taken from [2], page 45
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Part IV

Measuring Financial

integration - empirics
The theoretical models presented above are very sophisticated

and elaborate. In this thesis several less intricate ideas will be

employed. All of them will have cons and pros and the thesis

is not going to show their disadvantages in an opaque way. On

the contrary, disadvantages will be pinpointed for each method.

9 Analysing residuals

The idea behind the first method is the following. If we regress

the data on stock indices against certain time trend (linear

or not) we will obtain an estimation on their general medium

term development. What will then be hidden in the residuals

is some kind of random shock that pertains to the short run.

If the financial markets are integrated those shocks should af-

fect both indices in a rather similar way. Hence, we examine

the relationship between the residuals from regressions of var-

ious stock indices and will search for a relationship between

them to assess whether there is one and how strong it might

be. The period under analysis is going to be 1989-2009. The

idea behind the choice of the period is to have 10 years before

the introduction of the common currency and ten years after

that. The length is chosen so as to have a sufficiently long time

interval that would allow very long dynamics to be discerned.

9.1 Fitting linear deterministic trend

For the sake of simplicity of presentation only daily data for

France and Italy are going to be employed in this section.

The data are taken from www.globalfinancialdata.com. The

stock price index is regressed on time according to the follow-

ing model (the econometrics software EViews 6TM is used in
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this section):

p = α+ βt+ ε (16)

The prices are denoted by p and time by t. ε stands for the

regression disturbance.

Figure 1: Simple regression of the Banca Commerciale Italiana Index on time

Casual look at Figure 1 and Figure 2 is disappointing. The

fit is not tight and the trend is in fact an aggregation of several

ups and downs in the development of the price index. If we

were interested in very general description of trend, it would be

there. However, for our purposes we were looking for something

more precise.

9.2 Fitting logarithmic deterministic trend

The logarithmic regression is tried in the next step:

p = αeβtε (17)

logp = logα+ βt+ logε (18)

This model turns out to have better results in terms of the

graphical fit, R-square, Akaike information criterion and Schwarz

information criterion as apparent from Figure 3 and Figure 4.

But the result is still far from perfect. It seems as though the
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Figure 2: Graph of the simple regression of the Banca Commerciale Italiana

Index on time

Figure 3: Logarithmic regression of the Banca Commerciale Italiana Index on

time

fundamentals of the model change over time. The development

of the time series seems more suitable for description by sev-

eral logarithmic models with different coefficients. There is an

underlying trend, but the deviations from the trend are too
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Figure 4: Graph of logarithmic regression of the Banca Commerciale Italiana

Index on time

strong to be neglected.

The inclusion of lagged variables is natural next step, however

since the data under examination are of daily frequency, there

is probably not enough difference between the influence of the

current day and the day before - EViews prompted “Near sin-

gular matrix” error. The result repeated itself after trying data

on weekly basis.

9.3 Polynomial trend

Since the fit still was far from acceptable, the estimation of the

quadratic model was attempted (or generally polynomial one):

p = α+ βt+ γt2 + ε (19)

p = α+ βt+ γt2 + δt3 + ε (20)

p = α+ βt+ γt2 + δt3 + ηt4 + ε (21)

p = α+ βt+ γt2 + δt3 + ηt4 + ψt5 + ε (22)

p = α+ βt+ γt2 + δt3 + ηt4 + ψt5 + φt6 + ε (23)

p = α+ βt+ γt2 + δt3 + ηt4 + ψt5 + φt6 + ξt7 + ε (24)
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Up to seventh-order polynomial estimation was attempted. The

results are presented in Figure 5, Figure 6, Figure 7, Figure 8

and Figure 9. Clearly, the model with sixth-order polynomial

is the best fit in terms of p-values on the individual regressors

and in terms of R-square. Akaike information criterion and

Schwarz information criterion rise to value around 13. Look-

ing at the pictures, our polynomial model looks like far better

fit than the logarithmic model, but AIC and SIC speak in favor

of the logarithmic model. Having said that, using sixth-order

polynomial seems to be going little bit too far. The decision is

at best guided by an effort to choose least bad solution among

feasible alternatives. One between a bad fit and a model that

is far from being parsimonious. However, with more than 4000

observations there are degrees of freedom to be used. Tak-

ing logs has the advantage of interpreting the variable as the

growth rate in the value of the stock index. This regression

equation will give us an estimate of β, the overall long term

growth rate of the stock market value.

9.4 Extracting the ‘Italian residuals’

The focus of the examination is on the sequence of short term

developments on the stock market in Italy and relating these

developments to developments in the stock market in France.

All the peculiar random development that is not captured by

the trend is captured in the residuals. That is the times series

to be further examined. The values of the residuals are to be

stored for later use. Both in case of the polynomial model

and the logarithmic model so that the results from the two

regressions can be compared.

9.5 Extracting the ‘French residuals’

The same process (extraction of residuals from regression on

time trend) is repeated for French stock index (showing directly

the logarithmic form):

logP = logγ + δt+ logζ (25)
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Figure 5: Regressing the Banca Commerciale Italiana Index on polynomial of

time

Moreover, the polynomial regression for the data from the

French stock market is performed. ζ represents the regression

disturbance. The two series of regression disturbances from

the two regressions are now set aside. Assuming all the pe-

culiar and idiosyncratic events happening on those markets is

mirrored in those residuals the question now stands how simi-

lar those developments actually were. The natural hypothesis

made here is that there are very significant similarities since

globalization has been taking place since the end of WWII.

However, this thesis also speculates on possible strengthening

of those similarities after the adoption of single currency. The

examination of the two series of residuals will bear witness on

the proposition about intensifying integration of the financial

markets of the Eurozone countries.
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Figure 6: Regressing the Banca Commerciale Italiana Index on polynomial of

time

9.6 Regressing residuals on residuals

The hypothesis is tested here that θ in the following equation

is close to one, which would then serve as an evidence of close

interdependence (hence integration) of the two stock markets.

logε = logη + θζ + logι (26)

The less the two indices are mirrored in each other, the more

ι serves as a measure of widening scissors of that difference.

That information could then be employed in regression of GDP

growth on an array of indicators including some measure of

either ‘integration’ or ‘non-integration’. In this case ι would

be a measure of ‘disintegration’.

9.7 It’s the autocorrelation, stupid

At first sight, all seems well. An idea was developed as an an-

swer to the question how to measure whether the idiosyncratic
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Figure 7: Regressing the Banca Commerciale Italiana Index on polynomial of

time

shocks influence two financial markets in the same or rather

similar way. The results were not very encouraging though,

inviting more thorough investigation into the proper working

of the methods chosen to reveal similarities in the development

of the financial markets.

Looking at the Durbin-Watson statistic the idea creeps in that

it might be autocorrelation what is undermining the validity

of the results the method arrived at. According to Greene [6]

roughly speaking autocorrelation is when the regression dis-

turbances are correlated with each other: “.. there is some

suggestion that the disturbances might not be truly indepen-

dent across observations. .. it does appear that, on average,

each disturbance tends to be followed by one with the same

sign. This ‘inertia’ is precisely what is meant by autocorrela-

tion..” The lower and upper bound of the Durbin-Watson crit-

ical value in our case for more than 100 observations and two
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Figure 8: Regressing the Banca Commerciale Italiana Index on polynomial of

time

regressors is 1.65 and 1.69 as read from stat tables in Dougherty

[5]. We then convincingly reject the hypothesis of zero auto-

correlation. However, to cite Dougherty [5] again: “It should

be noted that a low d statistic does not necessarily mean that

the model is subject to AR(1) autocorrelation...” Greene [6]

suggests several reasons why autocorrelation might appear in

the regression results: “One explanation for autocorrelation is

that relevant factors omitted from the time-series regression,

like those included, are correlated across periods. This fact

may be due to serial correlation in factors that should be in the

regression model.” Hence, Greene [6] suggests model misspec-

ification might be hidden behind the curtains. That suggests

we probably ought to control for other influences other than

the other stock exchange index. However, given the method

we chose, the emphasis is not on finding out what particular

influences drive the stock index. It is rather on separation of
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Figure 9: Regressing the Banca Commerciale Italiana Index on polynomial of

time

the long-term trend and short-term fluctuations and then see-

ing how those are similar. The method in fact relied on having

the omitted variables in the regression disturbances. The only

problem complicating things here is that those omitted vari-

ables are apparently subject to autocorrelation.

What does it imply for our results? According to Greene [6]:

“The problems for estimation and inference caused by auto-

correlation are similar to (although, unfortunately, more in-

volved than) those caused by heteroscedasticity. As before,

least squares is inefficient, and inference based on the least

squares estimates is adversely affected.” Greene [6] even sug-

gests a remedy: “Depending on the underlying process, how-

ever, GLS and FGLS estimators can be devised that circum-

vent these problems.” However, he also warrants caution: “In
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the case of autocorrelation, the phenomenon arises in almost

all cases from a misspecification of the model. Views differ on

how one should react to this failure of the classical assump-

tions, from a pragmatic one that treats it as another ‘problem’

in the data to an orthodox methodological view that it repre-

sents a major specification issue - see, for example, ‘A Simple

Message to Autocorrelation Correctors: Don’t’ (Mizon, 1995)”

(ibid.)

9.8 Inclusion of lagged variables

One way to overcome that problem is to regress the regression

disturbance on the values of itself lagged one period (as shown

in Dougherty [5]):

log(pt) = logα+ βt+ logεt

logεt = ρlog(εt−1) + ηt

ρlog(pt−1) = ρlogα+ ρβ(t− 1) + ρlogεt−1

log(pt)− ρlog(pt−1) = logα+ βt+ logεt − ρlogα− ρβ(t− 1)− ρlogεt−1

log(pt)− ρlog(p) = (1− ρ)logα+ βt(1− ρ) + ρβ + logεt − ρlogεt−1

log(pt)− ρlog(p) = (1− ρ)logα+ βt(1− ρ) + ρβ + ηt

log(pt) = ρlog(p) + (1− ρ)logα+ βt(1− ρ) + ρβ + ηt

The only catch being that this equation cannot be estimated

by OLS. We have to use some nonlinear estimation procedure

instead (Dougherty [5], p. 360). In EViews we are spared of

all the aforementioned fuzz and simply type:

ls log(ITALY) c TIME AR(1)

The problem with this approach is that it ‘explains’ away vast

majority of the development of the index and leaves the resid-

uals in the form of white noise process. That may or may

not turn out to be a problem. Greene [6] describes the white

noise process as being only non-autocorrelated and stationary

(p. 632). However, Dougherty [5] suggests that when all the

factors have been included in the regression equation we should

be left with just white noise process in the regression distur-

bances.
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9.9 Using squared residuals

The residuals could be employed for our purpose in various

ways. They can be used without modification or in some other

form, e. g. squared. The squared form will be used in this

paragraph. The following regression form is arrived at:

log(e2FR) = logη + θe2IT + logι (27)

e2FR = α+ βe2IT + ε (28)

Figure 10: Regression of one series of squared residuals on another

This modification prevents the analyst from finding out whether

the random shocks from the two countries move the stock ex-

changes in the same direction. The information to be deduced

is only whether there is a relationship and whether the propor-

tions are the same or not (see Figure 10 and Figure 11). Here

again the value of Durbin-Watson statistic suggests that the

results are subject to autocorrelation (the residuals from the

previous regression that did not use modification AR(1) are in

use in this case). If the modified equation with AR(1) was used,

the results would look like those in the Figure 12 and Figure

13. It can be seen that the value of the Durbin-Watson statistic

is acceptable (ruling out autoregression this time). The value

of t-statistic on the squares of residuals from regression of ital-

ian stock index is formidable which might be interpreted as
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Figure 11: Graph of the regression of one series of squared residuals on another

a well estimated relationship between the two stock markets.

However, the interpretation of the absolute value of the actual

coefficient on the regressor is dubious standing at around 150.

The value of R-square is no good news either. In the value

of t-statistic the information is revealed that there is indeed

a relationship, the author of this thesis considers R-square an

indicator of how strong this relationship is. If the movement

of one index explains 3 percent of the movement of the other,

it will not be asserted that there is a tight relationship.

There is someting incongruous about the results that were ob-

tained from the regression. Maybe the big coefficient is caused

by regressing square of the residuals (multiplying their effect).

The regression is repeated without squaring the residuals (this

time using those corrected for autocorrelation). The result is

presented in Figure 14 and Figure 15. The coefficient is more

in line with the hypothesis of this thesis this time and also

the value of R-square incresed somewhat (although not much).

The result now conveys that random shocks influencing one

stock market explain 12 percent of the movement of the stock

index in the other market. The stock index in France moves one

third when the stock index in Italy moves by one point. That
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Figure 12: Graph of the regression of one series of squared residuals on another

using AR(1)

Figure 13: Graph of the regression of one series of squared residuals on another

using AR(1)

there is not perfect integration is in line with the intuition of

the author of this thesis. There are still significant barriers in

the Eurozone hindering complete financial integration (Guiso

[1]).
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Figure 14: Graph of the regression of one series of residuals on another

Figure 15: Graph of the regression of one series of residuals on another using

AR(1)

9.10 Residuals from the polynomial regres-

sion

If the data from the sixth-order polynomial regression of both

indeces on time are used the results improve somewhat (see

Figure 16 and Figure 17). The results are superb in terms of
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p-values, R-square and the value of the regression coefficient on

the residuals from the regression of italian stock exchange index

on polynomial of time. Based on this result the conclusion

would be that the movement of the italian index explains 96

percent (coupled with persistence of the index itself) of the

movement of the french stock index and that the value by which

french stock index increases when italian increases by one is

0.76, hence the move of the french stock index makes up for

the 76 of the move of the italian one. This result then reveals

clear interrelationship of the two indices over the period under

consideration. However, it does not differentiate between the

period before the introduction of the common currency and

after that. Moreover, it does not reveal any subtler dynamics.

For example, in this thesis the aim is to investigate whether

there was a one-off jump in the financial integration or whether

the rate of progress of financial integration was spurred by the

adoption of the common currency. And if so, investigation

would optimally show the nature of this progress, i. e. whether

it is linear or exponential.

Figure 16: Regression using the residuals from the polynomial regression
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Figure 17: Graph of regression using the residuals from the polynomial regres-

sion

9.11 Before and after Euro

To look at the development of the integration over time we

might like to divide the sample in two subsamples with period

1989-1999 and 1999-2009 to see if the introduction of com-

mon European currency brings any difference into our findings.

Looking at the Figure 18 and Figure 19 there is apparently a

big difference in the coefficients before and after the adoption of

the common currency. If the results held it would suggest that

the co-movement of the two indices increased after the Euro

adoption. That is, however, not the same as saying that it was

caused by the Euro adoption. Since that period was marked

by integration in other areas as well and the method was not

designed to filter those out. So far, the method revealed only

time coincidence of increased co-movement and Euro adoption.

The results in the second period are also better in terms of R-

square and p-values. The result obtained is that in the first

period under discussion the movement of one stock market ex-

plained 1 percent of the movement of the other index. In the

next period it was 25 percent. That is a significant shift. Also

whereas in the first period the proportion of the reaction was
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8 percent, in the second period it was sizable 54 percent.

Figure 18: Regression of residuals from french stock marekt on residuals from

the italian one for period 1989-1999

Figure 19: Regression of residuals from french stock market on residuals from

the italian one for period 1989-1999
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Since result from the regression using the residuals from the

first logarithmic model were decent, the examination might

carry on to see how would the results look like had the residuals

from the polynomial regression been used.

9.12 Dummy variables

A suggestion might appear to consider the application of dummy

variables. They can be used to pinpoint the events specific for

each country, like the elections, resignation of the prime min-

ister etc. as Greene [6] points out: “One of the most useful

devices in regression analysis is the binary, or dummy variable.

A dummy variable takes the value one for some observations

to indicate the presence of an effect or membership in a group

and zero for the remaining observations. Binary variables are a

convenient means of building discrete shifts of the function into

a regression model.” The regression of residuals on residuals

can be modified in such a way that it includes the information

whether the residuals belong in the period before adoption of

the common currency:

logε = logη + θζ + α×D + logι (29)

where D switches to one after the adoption of the common

currency, otherwise it take on 0 value. While this approach

might reveal whether there was a one-off impact of the adoption

of common currency, it does not provide a framework within

which we can study the dynamic effects of monetary integra-

tion.

10 Price on price regression

While the previous section attempted to build deterministic or

stochastic models for the series of stock indices and then com-

pare the resulting residuals, this one will give up researching

the information contained in residuals. Instead, we will model

price of one index as an exogenous variable determining the

price of the other one (endogenous) within panel data frame-

work:
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logP = logκ+ λp+ logµ (30)

The estimator of λ is going to be at the forefront of interest

here. The first question to be posed is whether the estimator of

λ takes on any value different from zero (the author of this the-

sis equals such an incident with that of having the two prices in

the two markets related to each other). If non-zero hypothesis

is confirmed, other questions might ensue. The question of a

form of this relationship would be one such question. Nega-

tive value would suggest that for some reason the rise of one

market brings the other one down. That might be the sign of

the kind of process described by Guiso [1]. He says that the

integration can proceed either by centralization of the financial

industry in limited number of cities (as happened in the US) or

the contrary - spurred development of the stock markets in the

backward countries. The value that suggests integration with-

out crowding out of one stock exchange by the other is one,

the markets would move together and in the same proportion

in such a case. The author hopes to arrive at such a value.

11 Ratio of growth rates of stock

indices

Yet another method for tracking the development of finan-

cial integration between the two countries might be employed.

Constructing the ratio of the two indices, the examination

might focus on following its development over time:

logP

logp
= ν + ξt+ π (31)

or

log

(
P

p

)
= logρ+ τt+ logυ (32)

The interpretation of the coefficient on the time variable would

be the following. It would effectively measure whether the two

indices move together and if they move in the same proportion,

much the same as the abovementioned earlier models of this

part of the thesis. However, looking closer at the model we

see that the intepretation breaks down. Normally, logarithmic
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model is transformation of the exponential relationship, but

this one is in fact not. We cannot simply plug in logs to ν and

π, that still would not make it a transformation of an exponen-

tial relationship. Hence we cannot estimate it by the means of

linear regression.

The second model has somewhat different interpretation. Since

the model is in a form of a regression of log of the ratio on abso-

lute levels, it depends on the initial values of the stock indices.

Interesting interpretation cannot be assigned to ρ because the

indices are constructed differently (they would have to be nor-

malised by division over their respective standard deviations).

However, τ conveys the information of how this initial ratio

develops over time which is what the focus is really on. Again,

the convergence is expected to emerge, hence the value of the

log of the fraction is expected to approach constant as it moves

towards the end of the sample.

12 Multivariate GARCH model

It was becoming apparent that all the previous attempts of

the thesis to model the co-movement of stock market indices

came out stained by deficiencies, bringing in something of an

anticlimax. Some results were plagued by autocorrelation, oth-

ers were not convincing, some were giving estimates that were

hard to interpret. Neither of the methods employed would pro-

vide a time series representing integration evolving over time.

Financial series are more complex and common OLS method

breaks down in the face of them. In the second part of this

thesis we described the DCC GARCH model used in Cappiello

et al. [2]. The paper was very extensive and we will not try

to beat it. Au contraire, the feasible goal of this thesis is to

replicate some of the results, albeit in more modest fashion.

12.1 Data modifications

First, we take up the weekly data, to follow the example of

Cappiello et al. [2] to get rid of the problem with different

work days, holidays etc. Second, what we need to do is to
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transform the series so that we are working with returns and

not with prices. We make the following transformation on the

data with stock market indices:

returnt = log(pricet)− log(pricet−1) (33)

The modified time series for Italian and French stock index

look like in Figure 20 and Figure 21.

Figure 20: French stock returns

12.2 Covariance time series

Fortunately, in the EViews package there is a script that is

pre-programmed to perform bivariate or trivariate GARCH.

As mentioned earlier, we will not attempt DCC GARCH as

performed in Cappiello et al. [2] but somewhat less intricate

model described in Engle and Kroner [7]. The method will

provide an estimate of a covariance matrix where second mo-

ments will be dependent on its past values and past values of

second moments of variable in other equations and on their past
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Figure 21: Italian stock returns, picture taken from GNU Regression, Econo-

metric and Time-series Library (GRETL)

covariances. Covariances will also depend on past covariances.

All of this will be performed in a setup of two equations. So we

will examine two stock indices in the bivariate GARCH setup

(see Figure 22). Hence, the second moment of one index will

depend on its past values and past values of second moments

of the other index plus on the past values of covariances of the

two indices. For the purpose of this thesis the most important

part will be obtaining the time series of covariance of the two

indices (Figure 23). Now that the time series on this ‘proxy’

measure of integration is obtained the examination can be car-

ried out in terms of the nature of integration. The determin-

istic trend is fitted to see whether the integration continues to

strengthen or not (Figure 24 and Figure 26). From the regres-

sion results it seems there is indeed an increasing trend, albeit

not strong. It is necessary to note that the development is not

straightforward, sometimes increasing but sometimes not. The

41



last spike is probably related to the latest financial crisis and

seems to convey the idea that big shocks tend to highlight the

interdependence while the small ones do not necessarily have

to influence both financial markets in the same degree. The

turbulence can be seen in the years 2000-2004 and even decline

in the covariance after the financial crisis. Given the small

trend coefficient it might be even argued that all the seeming

integration is pulled by the spikes resulting from contagion in

times of crises.

Figure 22: Conditional variances and covariance between the German and

French stock index
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Figure 23: Conditional covariance between the German and French stock index

(EViews)

Figure 24: Regression of the conditional covariance against linear trend
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Figure 25: Plotting the normalized indices’ development against time

Figure 26: Fitting a linear trend to the conditional covariance of the stock

indices
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Part V

Growth dividend
In the literature we have encountered two ways how to ap-

proach the question of how much financial integration affects

output growth. The first one is represented by Guiso [1]. He

assumes that once fully financially integrated the european

countries would have the same level of financial development

as the United States (taken as a benchmark). In doing so

he basically substitutes the problem of measuring financial in-

tegration for a problem of measuring financial development.

Putting financial integration and development as equivalent

he estimates regression equation of output dependent on the

financial development. As he puts it: “The current consen-

sus view among economists is that financial development spurs

investment and growth, although opinions differ considerably

about the quantitative importance of this relationship. Indeed,

a large and growing literature has documented a robust cor-

relation between finance and growth: countries with more de-

veloped financial markets grow faster. To go beyond this mere

correlation, first noticed by Goldsmith (1969), one needs to es-

tablish if there is a causal relationship running from financial

development to growth.” As a measure of financial develop-

ment of a country he uses ratio of stock market capitaliza-

tion to GDP, ratio of overall corporate borrowings to GDP

and level of accounting standards. Data on those are collected

from the UNIDO (United Nations Industrial Development Or-

ganization) database. He finds a relationship between financial

development and output growth rate on the country, industry

and firm level.

13 Identificaton problem

As was mentioned above, Guiso [1] suggests that regression of

GDP growth with financial market development as a regressor

is in danger of being plagued by reverse causation problem: “..

researchers have used econometric techniques and identification
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strategies that allow to control for the possible feedback effects

of economic growth on financial development, that is, for the

fact that higher growth tends to call forth an increased supply

of financial services.” However, by using financial integration

measure instead of financial development measure the problem

can be circumvented. As was described in the first part of this

thesis, the successive round of integration in the EU resulting

in the adoption of the common currency was triggered by po-

litical motives and not economic ones, the possibility of reverse

causation can be therefore ruled out in this case.

14 Approach of this thesis

The approach undertaken here is to obtain time series for some

proxy of financial integration. That proxy is not a degree of

financial development taken as weighted average of several in-

dicators on financial development. As mentioned earlier we

attempted to measure the co-movement of the stock exchange

indices. Now that the series on financial integration is at hand,

the series on GDP per capita and determinants of GDP are to

be obtained to perform regression that would determine the

role of financial integration in GDP growth after the adoption

of the common currency. This thesis expects to find a growth

dividend (as it is called by Guiso [1]), i. e. increase in growth

rate (albeit small) attributable exclusively to the increase in fi-

nancial integration after the Euro adoption. Several caveats are

in order here. This attempt is lined by considerable amount of

perils and let this thesis be blunt on the topic of precision, the

regression model to be constructed will be and must be flawed

since measuring growth dividend taken thoroughly might pro-

duce a bachelor thesis in its own right. Most of all, it will

be difficult to filter out all the other influences on the growth

rate not relating to financial integration, like the increasing

integration in trade, industrial standards, transportation etc.
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15 Data frequency

To run the regression of GDP per capita on the measure of

financial integration obtained earlier (among other regressors)

the frequency of the data on GDP per capita has to be the

same as that of the data on the measure of financial integration.

The measure of financial integration obtained with multivariate

GARCH is daily time series while the most frequent data we

can get on GDP per capita is quarterly. To surmount this

problem the average of the financial integration over the given

quarter will be employed in the ensuing regression. EViews

will do this automatically when we copy the covariance series

into the workfile with series on GDP growth (see Figure 27 for

the transformed series).

Figure 27: Transformed series on financial integration, quarterly data by taking

averages
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16 Models of economic growth

16.1 Initial output per capita

The attempt now focuses on building a model explaining eco-

nomic growth using ‘conventional’ ingredients and adding the

series on financial integration obtained from the previous work.

The first question to ask is what are ‘conventional ingredients’

to be included in a regression equation explaining economic

growth. To find data to perform this examination Eurostat

database was used, which is freely available via internet. Barro

[9] reminds us that inclusion of some initial value of output per

capita used to be part of the analysis: “In neoclassical mod-

els, such as Solow (1956), Cass (1965), and Koopmans (1965),

a country’s per capita growth rate tends to be inversely re-

lated to its starting level of income per person.” Barro [9] also

notes that some researchers questioned this idea: “The hypoth-

esis that poor countries tend to grow faster than rich countries

seems to be inconsistent with the cross-country evidence, which

indicates that per capita growth rates have little correlation

with the starting level of per capita product. . . . The average

growth rate of per capita real gross domestic product from 1960

to 1985 is not significantly related to the 1960 value of real per

capita GDP, the correlation is 0.09.” It apparently depends

on whether we assume diminishing or constant returns to cap-

ital: “This finding accords with recent models, such as Lucas

(1988) and Rebelo (1990), that assume constant returns to a

broad concept of reproducible capital, which includes human

capital. In these models the growth rate of per capita prod-

uct is independent of the starting level of per capita product.”

(ibid.)

16.2 Human capital

While inclusion of initial output per capita is ticklish issue, the

advantages of inclusion some measure of human capital seem

incontrovertible (Barro [9]): “The empirical analysis in this

paper uses school-enrollment rates as proxies for human capi-

tal. For a given starting value of per capita GDP, a country’s
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subsequent growth rate is positively related to these measures

of initial human capital.” Barro includes couple of other vari-

ables in his regressions but according to his own words these

two stand out as the most important for building the regres-

sion model explaining economic growth in a cross section of

countries. Unfortunately, in this case, getting quarterly data

on human capital does not seem feasible.

17 Empirical estimation

Estimation of determinants of economic growth of this the-

sis differs from Barro’s in several respects. There is only one

country in the former - Germany. Moreover, the examina-

tion focuses on 20 years only, 10 years before the adoption of

the common currency and ten years after. With this data at

hand the most information that can be extracted is by using

quarterly data on national accounts variables. We can easily

transform the financial integration series into this level of gran-

ularity, however, finding human capital data with this level of

refinement is difficult. The author of this thesis was not able to

find such data in the Eurostat database. The estimation was

performed also without any starting initial level of per capita

output. Given all the compromises, the model achieved is quite

decent (see Figure 28).

The difference between this approach and Barro’s approach is

in the explicit inclusion of physical capital, exports, imports

and government expenditures. Even though the model is far

from perfect, it does explain some portion of economic growth

over the given period.

17.1 Inclusion of financial integration proxy

Now that a model explaining economic growth has been built,

the last step is to include the financial integration proxy in the

regression equation (see Figure 29). The influence of the finan-

cial integration is very small, the t-statistic does not convinc-

ingly allow to deny its redundancy in the regression equation

and the coefficient on the regressor is even negative, suggesting
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Figure 28: Regression model explaining the determinants of economic growth

that higher integration led to a slightly lower GDP growth (see

Figure 30 for a graphical fit).
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Figure 29: Regression model explaining the determinants of economic growth

including financial integration
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Figure 30: Graphical fit of the regression model
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Part VI

Conclusion
The process of European integration is unprecedented far-reaching

economic and political process. Its assessment can be taken

from many different angles. In this paper we look in some de-

tail at the issue of monetary integration in a subgroup of mem-

bers of the European Union. Those countries have given up

independence in monetary policy-making and ceded them to

supranational institution, the European Central Bank. This

process alone was complex and had many repercussions. In

this thesis, it was argued that, among other things, the mon-

etary integration was a first step to a financial integration in

the area of the countries of the monetary union. Dismantling

of barriers to entry for banks and other financial institutions

(very often in form of special regulation standards) allowed

previously smaller nation-wide financial markets to merge into

a transnational marketplace with tougher competition, more

players and bigger promise. There are winners and losers to

emerge from this process. One of those winners should be in-

dividuals and companies that profit from higher effectiveness

in provision of financial services from banks but also stock ex-

changes. This cost-cutting translates into lower interest rates

as the spread that presents substantial part of the earnings of

financial intermediaries get lower. It was argued in this thesis

that this phenomenon had so sweeping impact on vast array

of agents in the economy that it must be mirrored in higher

growth of output.

It was the aim of this thesis to gather data describing this

process and examine whether there is in fact correspondence

between financial integration and growth and how strong this

relationship is. To measure financial integration the stock in-

dices from the countries involved as the best possible and usable

indicator were employed. Using multivariate GARCH model

described by Engle and Kroner [7] we obtained time series on

covariance between the two stock market indices (we limited
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our analysis to the biggest two financial markets in the Eu-

rozone, Germany and France). We employed this measure in

the regression equation showing the determinants of economic

growth. The results were insufficient to confirm the hypothe-

sis of this thesis that financial integration increased economic

growth in Germany over the ten-year period after the adoption

of the common currency.

This is not to say that the adoption of the common currency

did not bring benefits to the citizens of the countries involved.

The focus of the examination was on the narrow field of finan-

cial markets. Examining the impact on trade of the common

currency would yield another substantial volume of work. Nei-

ther is this to say that financial integration did not provide

a boost to economic growth in the countries of the European

Monetary Union. The only conclusion to draw from the work is

to say that given the techniques and volume of the data used

to measure financial integration and explain determinants of

economic growth, the results arrived at were negative.
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