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ABSTRACT

MEASUREMENT OF FINANCIAL INTEGRATION:
THEORY REVIEW AND A NEW APPROACH TO EULER TEST
Er, Hakan
M.A., Department of Economics
Supervisor: Asst. Prof. Dr. Taner Yigit

September 2009

An extension of the Euler test in which the real interest rate differential is
explained by the growth rate of real consumption of the domestic and the foreign
country, and new proxies developed to measure real interest rate differential instead
of ex post real interest rate constitute the backbone of this paper. The proxies are
obtained directly from the real economic variables that try to overcome the difficulty
of measuring unobservable ex post real interest rates, which, by nature, may contain
monetary shocks, and varies considerably according to the reference nominal interest
rates and baskets that measures the price developments. In one of the above-
mentioned proxies, a new factor trying to capture the effect of human capital growth
developments on real interest rates has been included. After constructing these new
proxies, the validity of the extended Euler test has been checked for 11 OECD
countries and the level of these countries’ integration to the world has been tested by

taking United States as the foreign country.

Keywords: Euler Test, Financial Integration
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OZET

FINANSAL ENTAGRASYON OLCUMU:
TEORIK DEGERLENDIRME VE EULER TESTINE YENI BiR YAKLASIM
Er, Hakan
Mastir, Ekonomi Boliimii

Tez Yoneticisi: Yrd. Dog. Dr. Taner Yigit

Eyliil 2009

Reel faiz orami farklarinin yurti¢i ve yurt disi reel tiiketimdeki biiylime
orantyla aciklandig1 Euler testinin bir uzantisi ve ex post reel faiz oranlar1 yerine reel
faiz oram farkliliklarini agiklamaya calisan yeni gostergeler bu calismanin temelini
teskil etmektedir. Bu gostergeler gozlemlenemeyen, dogasi geregi parasal soklari
icerebilen ve referans nominal faiz oranlarina ve fiyat degisimlerinin ol¢iildiigii
sepete gore oldukca cok degisebilen expost reel faiz oranlarinin oSlgiilmesindeki
zorlugun iistesinden gelmek icin dogrudan reel ekonomik degiskenlerden elde
edilmistir. Bu gostergelerden birinde beseri sermaye biiylimesindeki gelismelerin reel
faiz oranlarina etkisini kapsamaya yarayan yeni bir faktor eklenmistir. Bu yeni
gostergelerin  olusturulmasindan sonra genisletilmis Euler testinin gecerliligi 11
OECD iilkesi icin kontrol edilmis ve iilkelerin diinyaya entegrasyonu yabanci iilke

olarak ABD’nin esas alinmasi ile test edilmistir.

Anahtar Kelimeler: Euler Testi, Finansal Entegrasyon
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CHAPTER1

INTRODUCTION

The last decade has been characterized by financial liberalization process that
has led several industrialized and developing countries to dismantle or drastically
reduce the restrictions on international capital mobility. In the member countries of
European Monetary System, capital controls were gradually dismantled during
1980°s and abolished by 1990. In several developing countries, barriers to
international capital movements are being reduced, as domestic investors are allowed
to purchase foreign assets and non-residents to invest in domestic financial markets
(Feretti, 1998). On the other hand, in Furstenberg (1998), it is noted that while
capital flows across the borders exceeds one trillion dollars a day, and despite the
increased number of countries that has access to world capital markets, the number is
only 56 out of 180 countries that has membership to IMF. Therefore, Bayoumi and
MacDonald (1995) emphasize that measuring the actual level of financial integration
through the world is, therefore, proved to be much more difficult. Moreover, the
progress in this literature is spurred by the failure of systematic predictions, which
cannot explain the level of financial integration properly. This situation invites new

approaches to the topic, preserving its popularity.



In this study I will develop a variation of “Cross-Country Consumption
growth correlations” model since the approach has several attractive features when
compared to the competing models. First, the underlying theory in these types of
studies is stronger than the saving-investment correlations. Furthermore, since
consumption is the ultimate goal of the economic activity, constructing the test of
financial integration on economic welfare is more robust than making comparisons

on nominal or real interest rates.

The classical model of “Cross-Country Consumption Growth Correlations”
has been modified in two steps:

1. Theoretically, the result in Lemmen and Eijffinger (1998) has been replicated
by an aggregate output function including human capital, in which the real
interest rate differentials can be explained by the growth rate of consumption
of the domestic and the foreign country

2. In addition, two new competing proxies for real interest rate differential
calculated by using real variables of the economies, have been employed in
addition to ex post real interest rates, which are:

a. The differences of “marginal productivity of physical capital minus
capital depreciation rate” calculated for the domestic and the foreign
country

b. The differences of “Marginal productivity of physical capital minus
capital depreciation rate plus the human capital growth rate”

calculated for the domestic and the foreign country

The first step provided a convenient way to get testable restrictions implying

that the previous periods’ consumption growth rate has no explanatory power on real



interest rate differentials, as it is the case in Lemmen and Eijffinger (1998). In the
second step, I try to overcome the difficulty with measuring the real interest rate
since using different references with different horizons for interest rates and different
inflation measures using different baskets lead to considerable variation in calculated
ex post real interest rates. Therefore, I have developed two proxies for the real
interest rate by using only real variables. In the first proxy, in order to find the
marginal productivity of capital, I used the capital share in real production and output
capital ratio. The first proxy for the real interest rate was then adjusted for human
capital growth rate by adding a factor that relates human capital growth rate. The
idea in this adjustment is that, for the investments, possible returns should also be
related to the human capital growth rate of the whole economy and there should be a

premium on real interest rates if this factor has been taken into account.

In addition to these extensions I have used calibrated values for relative risk
aversion constants. In Obstfeld (1989), Lemmen and Eijffinger (1998) and in similar
studies for testing financial integration by Euler tests, the analyses have been carried
out by taking the same relative risk aversion constants for all countries in
consideration. What is more, the tests have been repeated for various values of
relative risk aversion (e.g. 0.25, 0.75, 1, 1.5, and 2). I think that using calibrated

values would create more reasonable results for these types of tests.

The structure of the paper is as follows: Part II will give a brief review of
theories for financial integration. Part III will present the theoretical and the
empirical model. Part IV will explain the nature and the sources of data that will be
utilized to test the theory developed in this study. Part V will be a demonstration of

empirical results for time series and panel data. Part VI shall give a summary and



interpretation of the results, in addition my conclusions and the possible extensions

of my approach.



CHAPTERII

REVIEW OF THE THEORIES FOR FINANCIAL
INTEGRATION

When the past studies are examined in an eclectic way, the most influential
approaches to the measurement of international financial integration might be
“Correlations Between Saving and Investment Ratios”, “Deviations from Interest
Parity” and “Cross-Country Consumption Growth Correlations”. Therefore, in this
part of the paper a brief review and a discussion of the literature on these three

measurement approaches for financial integration is presented.

2.1 Correlations between Saving and Investment Ratios

Starting from Feldstein and Charles Horioka’s seminal paper in year 1980,
the measurement of international financial integration by the correlations between
saving and investment ratios became important in the relevant literature. The basic
idea underlying this approach was, if the capital were actually perfectly mobile, a
shortage in national saving in one country should have been readily made up by
borrowing from abroad at present world interest rate. Therefore a shortage in the
national saving should not crowd out the domestic investment. Since the focus of

approach is towards examining the volume of capital flows, the test of financial



integration based on the F-H criterion fits into the quantity approach to the financial
integration (Feldman, 1986).

The Feldstein-Horioka definition requires that the domestic country’s real
interest rate is always tied to the world real interest rate'. In this theory, saving and
investment is explained by real interest rate rather than nominal interest rate. As an
additional assumption, any and all determinants of a country’s rate of investment

other than real interest rate are uncorrelated with its national saving. Investment rate

1
—_— =a—b><rl-+ul-
Y i

where a and b are constants, I is the level of capital formation in the economy, Y is

is given by the equation:

the national income, r is the domestic real interest rate, and u represent the all other
factors that determine the rate of investment. Feldstein and Horioka (1980) made a

regression against the national saving rate as:

I NS
—| =A-BXx|— +v;
Y |; Y 4

where A and B are constants, NS is the private saving minus the budget deficit. Their
regression based on the above model upset the conventional wisdom in 1980. Under
their null hypothesis of perfect capital mobility, B* should be zero for small scaled
countries’; on the other hand, for large countries B should approximate the country’s
share of the world capital stock. Their estimation for the B value was

0.887 (0 =0.074) for the period 1960-74. The result was significantly different from

zero and insignificantly different from one at 95 percent level of confidence. They

' Therefore, the approach assumes “Real Interest Parity Condition” holds, which is simply
equalization of real interest rates because of international capital flows. Real interest parity condition
is another approach for the measurement of International capital account openness and also told in this
paper.

* Maurice Obstfeld (1986) emphasizes that the least-square estimate of B is not a correlation
coefficient, and there is no reason for it to be less than 1.



concluded in their paper that changes in countries’ rates of national saving had very
large effects on their rates of investment and interpreted this result as evidence to the
lack of high international capital mobility. There have been many criticisms about
F-H that tried to bring objections econometrically. These criticisms may be divided

into two main categories.

The main idea commonly agreed in the first category of studies is that

national saving is endogenous, thus correlated with u,. Therefore, these studies

added more control explanatory variables in the regressions. Maurice Obstfeld
(1986) argues that income and population growth may affect savings and investment.
Norman Fieleke (1982), James Tobin (1983), Lawrence Summers (1988) and Tamim
Bayoumi (1990) carried the “policy reaction” argument into the discussions by
arguing that if the government respond endogenously to the current account
imbalances with policies to National saving (public or private) in such a way to
reduce the imbalances, national saving will again be endogenous to “policy
reactions”. However, F-H were aware of the econometric endogeneity problem of
national saving. To solve the cyclical endogeneity, they computed averages over a
long enough period of time during which the business cycle effects are believed to

disappear. To handle other sources of endogeneity they used demographic variables.

The main idea commonly agreed in the second category of studies is that, if
domestic country is relatively large in the world markets, then real interest rate of the
world economy will not be exogenous with respect to national saving ratio. This
means that, if the national saving in this large country falls back, the world saving

rate would increase and therefore saving in the domestic country as well as abroad



will decrease. These “large country” arguments have been made by Tobin (1983) and
Robert Murphy (1984).

If the saving-investment regressions tests were a good means of testing the
international financial integration, then we would have been observing coefficient B
falling over time, since this point is one of the stylized facts in the global economic
environment. Unfortunately, until recently, this observation cannot be proved by the
evidence from the papers, which typically report before and after 1973° (Feldstein

1983; Alessandro Penati and Michael Dooley 1984; Obstfeld 1989).

2.2 Deviations from Interest Parity

Traditionally, interest parity conditions have been used to describe the
integration between international financial markets. Since the focus is on returns,
tests of international financial integration based on interest parity conditions fit into
the price approach to financial integration (Feldman, 1986). In this context there are
three parity conditions that are widely used for the measurement in literature:
Uncovered Interest Rate Parity, Covered Interest Rate Parity and Real Interest Rate
Parity. In this sub-section, firstly these three conditions will be examined, and then
the literature for measurement of international financial integration through these

conditions will be reviewed.

2.2.1 (Ex ante4) Uncovered Interest Rate Parity (UIP)

3 International financial integration was greatly accelerated after 1973 when US, Germany, Canada,
Switzerland and Netherlands removed capital controls. Therefore, this year is regarded as a
benchmark for transformation to the capital openness.

* Ex ante is Latin word for "beforehand". In models where there is uncertainty that is resolved during
the course of events, the ex antes values (e.g. of expected gain) are those that are calculated in
advance of the resolution of uncertainty.



According to UIP condition the foreign exchange market is in equilibrium
when deposits of all currencies offer the same expected return. The condition that the
expected returns on deposits of any two currencies are equal when measured in the
same currency is called the (ex ante) interest rate parity condition. It can be

formulated as:

e
o BSriamsprg)
=i, + =i; +E
lf —ld P _ld p
fld

where i f denotes foreign market’s interest rate, i, denotes domestic market’s interest

rate, Esj,  denotes expected exchange rate measured in domestic currency, s, ,,

denotes spot exchange rate measured in domestic currency, E, denotes expected

premium of exchange rate measured in domestic currency.

2.2.2 Covered Interest Rate Parity (CIP)

The covered interest rate parity condition states that the rates of return on
domestic deposits and “covered” foreign deposits must be the same. Or we can state
the CIP condition as follows: The interest rate on foreign currency deposits equals
the interest rate on domestic currency deposits plus the forward premium on

domestic currency against the foreign currency. It can be formulated as follows

(Fs,,,—s,.,,)
y 4 dZ =i, +Fp

L
Stia

where i f denotes foreign market’s interest rate, i, denotes domestic market’s interest
rate, Fs},, denotes forward exchange rate measured in domestic currency, s, ,,

denotes spot exchange rate measured in domestic currency, Fp denotes forward

premium of exchange rate measured in domestic currency.



2.2.3 Real Interest Rate Parity (RIP)

As the other interest parity conditions RIP states that real rates of return on
domestic currency deposits and foreign currency deposits should be the same. We

can shortly formulate this condition as follows:

One of the most appreciated studies on the interest rate differentials and their
relations is Frankel (1992). In this study it is argued that the endogeneity of national
saving is not an explanation for the anomalous results of Investment-Saving
correlation studies. And adds that the most important reason for the anomalous
results is “real interest parity condition” that is assumed to hold in investment-saving
correlation models for international financial integration. He claims that real interest
parity condition may not hold in all periods and concludes that if the domestic real
interest rate is not tied to the foreign interest rate, then there is no reason to expect a

zero coefficient in the saving-investment regressions’.

In Frankel (1991), the writer studies real interest rate differentials in the
1980’s for a panel of 25 countries. In some respects country-group comparisons of
the measures of real interest differential variability fits a prior expectations about
financial integration. Five closed low developed countries constitute the group with
the highest variability, and five open Atlantic countries constitute the group with the
lowest variability. However, the writer argues that there are some anomalous results
when the real interest rate differential is taken as a measure of financial integration.
For instance, although France had very strict capital controls during the 1980’s, when

the real interest parity condition is used it appears to have a higher degree of capital

> He supports his idea with the fact that, the real interest rate in the U.S. rose far above its trading
partners in the early 1980’s.
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mobility than Japan, the Netherlands, or Switzerland-countries that are widely known
for their free capital controls. Moreover, in his study he finds that no country in
question has a real interest rate differential equal to zero. In Frankel (1992), the
writer asks the question “If barriers to capital mobility are so low among the major
industrialized countries, why does it not show up in real interest differentials?” To
give the answer he makes a decomposition of real interest differential into Country

Premium and Currency Premium:

%k %k
r=r =>r—-r =0

ES
r—r =

= - -G -mp)
—(i—i —Fd)+(Fd—As®)+(As® —Ap® —Ap© ) =0

“ —

Y —~—

CY) (B

where iand i are the domestic and foreign nominal interest rates, Fd is the forward
discount on the domestic currency, As‘is expected depreciation of the domestic

currency, Ap° is expected domestic inflation and Ap“ is expected foreign inflation.

The first term in the final decomposition denoted by a is covered interest
differential and called country premium. In Frankel (1992), this terms is defined as
“an unalloyed criterion for capital mobility” This term captures all barriers to
integration of financial markets across all boundaries as transaction costs,
information costs, capital controls, tax laws that discriminate by country of
residence, default risk, and risk of future capital controls. The second term (exchange
risk premium) and the third term (expected real depreciation) in the decomposition
together constitutes currency premium (). This term captures the differences in
assets according to the currency which they are denominated, rather than in terms of

political jurisdiction in which they are issued.

11



Frankel (1992) concludes that even for those countries that exhibit no
substantial currency premium, as reflected in covered interest rate parity, there is still
a substantial currency premium that drives real interest differentials away from zero.
If real interest differentials are not arbitraged to zero, there is no reason to expect
saving-investment correlations to be zero. In addition, according to the writer only
the country premium has been eliminated in the international financial integration
period, that is, covered interest differentials (unalloyed criterion for financial
integration) are very small. But, the exchange rate variability leading currency
premium remains, consisting of an exchange rate risk premium plus expected real
currency depreciation. This means that, despite the equalization of covered interest

rates, large differentials in real interest rates remain.

2.3 Cross-Country Consumption Growth Correlations

Among the benefits that are expected to result from international financial
integration consumption smoothing and risk diversification are very important, the
main aim in these types of tests is to measure the degree to which capital flows
contribute to risk diversification and consumption smoothing. If the international
financial integration is achieved, then the residents across countries will be able to
use the similar financial instruments, using the same financial derivatives will lead
testable restrictions on the co-movement of consumption growth rates. (Eijffinger

and Lemmen, 2003, Volume I)

The Lucas criticism at 1970’s, argues that most macro-economic models are
indeed based on static expectations, and inclusion of rational expectations results in

more exact force of expressions. Loosely speaking, his criticism was that the macro-

12



economic models that depend on static econometric analyses cannot be used for
policy arguments. These econometric regressions are only a picture for a given time,
keeping all other policy arguments fixed. When we change the policies, the
regression is already changed with its coefficients. Therefore, dynamic optimization
models with rational expectations are better tools for macro-economic modeling and
policy making purposes. Parallel to this trend, Obstfeld (1989) uses an inter-temporal
dynamic optimization model with rational expectations for modeling consumption

smoothing by:

Maximize Ef Et ﬁl//_tU(ct )] subject to Budget Constraints
{//:

where E.] is conditional expectation based on time-t information, B<l is a
subjective discount factor, ct is consumption on date t, and the period utility function

U(.) is strictly concave and differentiable.

The optimization gives:

’

P U(c, ) X.P U
D) Ef(1+i, )~ )x P ) & () Eyf(14i, ) — Lt yx g LLETH)

T %
%y U(Ct) XerFia Uu(t)

j=1

where (I) and (II) are domestic and foreign consumer’s Euler equation respectively.
To implement these Euler equations empirically, two strong assumptions are made:
First, it is assumed that consumers within a country are alike with respect to
endowments and preferences, so that the above equations can be tested using
aggregate per capita consumption levels in the two countries; second, it is assumed

2

that the marginal utility of consumption level ¢ is given in both by U (¢)=c™*,a >0

and =/ (ais the reciprocal of inter-temporal elasticity of substitution, and same

13



for the both countries; and X, denote the home-currency price of foreign currency)6.

Euler equations and the assumptions just made lead to the following equations:

%

C P C X P
Uf+1=Er[( =) () = (=) ( ”*)}zo

Ct+1 t+1 CH—I r+1P[+1
. C P/X c ., P
— E t o t t _ *t [21 t . — 0
UH-I t|:( Cl+1 ) (P[+1 / Xl+1 ) (Cf+1 ) ( t+1 )}

*
According to the equations Eln,.41=0 and Eln,.4 1=0, discrepancies

between ex post marginal rates of substitution are unpredictable on the basis of time-t
information if everyone can trade the same nominally risk free home and foreign
currency bonds. These conditions can be falsified empirically if any information
known at time t-1 or earlier is useful in forecasting values of 7 or 7 dated t or

earlier. That is, past discrepancies of consumption do not have an importance to help
forecast future discrepancies. Obstfeld (1989) estimates the regression equations of

the following form for different values of & :

k
k k % k

N 3 x* N
=% +i§1 Yi—i Ve &1 =7 +i§1 Yi M—i +Vi

where V, and Vr*are errors orthogonal to information dated t-1 or earlier. Therefore

we are testing the null hypotheses:

%k k %k ES
D Hy:vg=r=w=yy=0andd) Hy:yy =1 =..=yy =0
In the first one it is tested whether people in different countries equate ex ante
marginal rates of substitution of present for future units of home currency through

inter-temporal trading at the same home currency interest rate. In the second one it is

® According to the writer there is no justification for the first assumption other than the practical
alternatives, in addition writer emphasizes that the second assumption is consistent with the evidence.

14



tested whether people in different countries equate ex ante marginal rates of
substitution of present for future units of foreign currency through inter-temporal

trading at the same foreign currency interest rate.

According to the Bayoumi and MacDonald (1995) focusing on consumption
has several attractive features. The underlying theory in these types of studies is
stronger than the saving-investment correlations. In addition, since consumption is
the ultimate goal of the economic activity, constructing the test of financial
integration on economic welfare is more basic than making comparisons on nominal
or real interest rates. One other advantage is that private nondurable consumption and
the macroeconomic policy are normally uncorrelated, that is it is unlikely that they

are in the same way.

In addition to consumption smoothing, the literature on international risk
sharing and its potential welfare gains seems to be very promising development in
the theory sense. Through open capital markets, firms and households can diversify
away idiosyncratic country specific risks. With such an allocation, a country’s
domestic private consumption is affected only by uninsurable global shocks, and has
a co-movement with the world’s consumption patterns. Obstfeld (1994) develops a
general method for analyzing international consumption co-movements when there is

a cross border trade in assets. The paper mainly uses the regression of the form:

AlogC; = a+ BAlogC” +&

This equation is the workhorse of the paper’s empirical study, and test of

financial integration based on this equation asks if the coefficient of AlogC/"is 1.

15



The coefficients in the regressions show that the coefficients are positive but smaller

than one, implying a partial risk sharing among the world capital markets.

One of the reasons for the partial international risk sharing might be home
equity bias. The main idea in this reasoning is that majority of the investors choose to
invest most of their wealth at their home country and do not diversify their portfolios
over different financial instruments in world. The home bias in equities was first

documented by French and Poterba (1991) and Tesar and Werner (1995)

16



CHAPTER III

THEORETICAL AND EMPIRICAL MODEL

Since the theory behind cross-country consumption growth correlations is
very strong and its aim is to make a test on the consumption, which is one of the
main targets of the economic function and consistent data about which can be always
accessible, I prefer to elaborate the theory about these tests and make empirical

research by our new method and proxies for the variables.

For this purpose, I start with an inter-temporal dynamic optimization model,
with aggregate output function including human capital, with rational expectations
for modeling consumption smoothing:

l-a

.. ® C -1
Maximize E{ z /e —
1=

l-o

} subject to

C,+K, =Y, +(1_5)Kt—1

~ A6 1-1-6
Y, =AK, |  H,_ L

where E(.] is conditional expectation based on time-t information, B<1 is a

subjective discount factor, and the period utility function with constant elasticity of

substitution is strictly concave and differentiable. C, is real consumption in a single

good economy, kX, is the real physical capital, #, is the human capital, L, amount of

17



labor force dedicated to work for the representative consumer for time t, in addition
A is the technology parameter. For convenience we have written the terms in per

labor terms as the following:

I-a
.. o -1 .
Maximize Et|: DY Vi Cf—} subject to
=

l-a

A e
Yt = A'kl’—l 'hl—l

After solving the dynamic optimization model we get the Euler equation

showing the optimal consumption path for an individual country. By omitting the

. . . . c —
expectation sign here, we can write the Euler equation as (=L a.ﬁ.R[ =1 for the two
Ct

.. . A-1 7]
countries 1n question, where R, = /iA.kt_1 h - O+10r R, = Ay, Ik, —6+1

Now we can write the both countries’ Euler equation in question and write an

equilibrium condition since both Euler equations are equal to 1:

*

C -, C -
D R =D Ry )
t

¢

When we take natural logarithm of the both sides we get the following:

*

. c c
% - InR =1n£*+a1.1n( =) gy n—Eh )
t ¢

Therefore we can write main model the model as:
DRIR, = 7y + 1| ACGH , + 1, ACGF, + 13ACGH,_| + 74 ACGF,_| + t5ACGH ,_, + TcACGF,_, (3)

where DRIR is real interest rate differential, ACGH is adjusted growth rate of real
consumption per capita for domestic country (adjusted in the sense that the calibrated

relative risk aversion constants is multiplied by the growth rate of real consumption

18



per capita), ACGF is adjusted growth rate of real consumption per capita for the

foreign country.

When the theoretical model in equations (2) and (3) are compared, for
assessing the financial integration, our prior expectations from the data and our
model are the following:

1. The real interest rate differential (DRIR) should be converging to zero in the
studied time period for increasing financial integration,

2. The previous period’s growth rates of per capita consumption for home
country and the foreign country should have no explanatory power on DRIR,

therefore this idea imposes 7 =7z, = 75 = 7, =0 for the financial integration,

(therefore we should look at the previous lags of adjusted real consumption
growth rate and test their significance jointly ; however, for individual time
series data we suffer from low degrees of freedom, therefore only joint
significance of the first lags’ coefficients will be tested by time series data,
joint significance of the second lags’ coefficients as well as first lags’
coefficient will be tested by utilizing the panel data which increased our
degrees of freedom)

3. The coefficient of ACGH () should be non-negative, whereas the

coefficient of ACGF (7, ) should be non-positive.

In addition to this point of view for the financial integration, 1 also
constructed two proxies for the real interest rate differential. This was because of our
view that, real interest rates cannot be directly observed and are calculated by some
reference nominal interest rates and ex post inflation differences according to the

Fisher equation. As a result of its calculation technique, it may contain some
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monetary shocks in its nature, which is a shortcoming in this type of comparison for
real terms. But this approach can result in improper results for the real interest
differentials since it is very difficult to find a common reference for nominal interest
rates and the baskets for price development measures are not homogeneous.
Therefore, testing the financial integration using new proxies that are calculated by

real variables is crucial.

For the purpose mentioned above, the first real interest rate proxy (therefore
differential) is coming from the above theoretical framework. Since
R, =Ay,lk,_y-6+1 and nR; =In{Ady, /k,_; — S +1}= Ay, / k,_| - & = RP, this means that
we can reasonably take output capital ratio multiplied by capital share and subtracted
by depreciation rate as our first proxy for the real interest rate (define this first real
interest rate proxy as RP1). Then the differential between the domestic and the

foreign countries’ RP1 will give us our first real interest rate differential proxy as

DP,=RP, - RP,.

For the second proxy for real the interest rate, we adjust DP1 by a factor

relating human capital growth rate. We obtain this factor by the following steps:

taking the log of both sides gives

1. First we start with y, =A.kt_lﬂ.ht_lg,

Iny, = lnA+/1lnkt_1 +0Inh,_

2. Taking the derivative of both sides gives

dy; Iy, = dAI A+ Adk,_y 1k,_j +6dh,_; | h which means that

=1’

3. The equation in step 2 gives a good idea for finding a better proxy for real

interest rate differential if we try to write the same formula for the domestic
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and the foreign country and take their difference:

(6dh,_y I hy_y)=(8dh,_y [ h,_{) = (dy; |y —=Adke,_y 1 K,_y)—(dyy |y = Adk,_y Tk _{)"

Since OECD countries are taken into consideration in this paper, the growth
rate in technology will be similar in all of them; as a result, the change in technology
term drops down while taking the differential. The remaining term tells us that:

(Factor for adjustment in DP1 because of the growth in human capital) =

(Growth rate of real GDP per capita-growth rate of capital per labor x capital
share)qomestic - (Growth rate of real GDP per capita-growth rate of capital per
labor x capital share) foreign

4. We obtain the second proxy by DP2 = DP1 + adjustment factor obtained in

step (3)

To summarize, we have obtained the general regression equation, the
restrictions that we may impose on the regression equation, the two new proxies for
the real interest rate differentials in addition to ex post real interest rate differential

and our prior expectations from the data and the regression model.
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CHAPTER 1V

DATA

In this study I consider 12 OECD countries: Australia, Belgium, Canada,
France, Ireland, Italy, Japan, Norway, Portugal, Spain, United Kingdom and United
States. The former 11 OECD countries (taken as domestic countries) were compared
with the U.S. (taken as foreign country), to understand if they are financially
integrated. The data for a particular country is comprised of real GDP per capita, real
consumption per capita, output-physical capital ratio, depreciation rate, capital-labor
ratio, capital share in real output, relative risk aversion constant and finally ex post

real interest rate.

Real GDP per capita, real consumption per capita are obtained from the latest
update of Penn Table, which provides consistent data for international comparison
(Penn World Table, Mark 6 Summers and Heston, 1991). These data are collected as
annual data to avoid the seasonality for consumption. The yearly output-physical
capital ratio, depreciation rate, capital-labor ratio, depreciation rate are obtained by
extended Penn World Tables study of by Adalmir Marquetti’. Capital share in

output variable has been calibrated by utilizing Ortega (2006), which is assumed to

7 http://homepage.newschool.edu/~foleyd/epwt/ (The extended tables of Penn World Tables)
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be constant for the study durations. Relative risk aversion constant has been
calibrated from Evans (2005) and is assumed to be invariant through the duration
under consideration. Finally, annual ex post real interest rate data has been obtained

from World Economic Indicators Database.

The empirical study conducted in this paper is based on time series for the
individual countries and a panel for the whole set of countries. In the time series data,
we lose 9 observations when we estimate equation (3). Therefore, keeping in mind
that we have 20 to 37 observations for individual countries, it is not reliable to test
the joint significance of all the coefficients of ACGH and ACGF by using time series
data. In order to avoid the inconvenience, we have constructed a strictly balanced
panel for eleven countries for the period 1981-1999 for 11 countries, adding up to
total 209 observations. The reliable joint significance tests of the coefficient of
ACGH and ACGEF, and the cross section effects (namely, country characteristic of

financial integration) have been obtained by using the constructed panel data.
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CHAPTER V

ESTIMATION RESULTS

In this part the results are demonstrated in mainly two parts: the first part will be
presenting the results obtained from the individual countries time series data and the

second part will be presenting the panel data results.

5.1 Individual Time Series Results

We will begin by estimating the equation (3) as in the following form:

DRIR; = 7y + 7| ACGH  + 7 ACGF, + 73ACGH ,_; + 4 ACGF,_ + ¢ “4)

Since including two lags will result in losing 9 observations (2 observations
due to two lags, and 7 observations from the estimated parameters), and we have
observations varying from 20 to 37 observations for the individual countries, I
believe that including only the first lags will be enough since adding more lags can
result in unreliable estimates in the model. This regression will be performed by

three dependent variables namely: DR (ex post real interest rate), DP1 and DP2

In the first step we checked whether there is perfect multicollinearity between

our independent variables. For convenience, instead of demonstrating the
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correlations for each individual country data, we adopt a holistic approach and
present the results for the aggregated data in Table 1 in Appendix®. Having shown
that we did not experience any perfect multicollinearity problem, we first ran the
regression without correcting for any form heteroskedasticity and autocorrelation.
Then we applied White Heteroskedasticity test and Serial Correlation LM test (with
two lags) to detect heteroskedasticity and autocorrelation, respectively. The results

are presented in Table 2-3.

We used White test because of the fact that it is not sensitive to the normality
assumption of the error terms. However, since it is a large sample test, we will use
the F statistics of the auxiliary regression of the test with no cross terms (as it is
argued in the literature that when it is performed with the cross terms it can be also
regarded as specification test). When we look at Table 2, it can readily be seen that
p-values for the null hypothesis stating that “There is no heteroskedasticity is present
in data” are high enough for not rejecting the null. That is, we can conclude that there
is no heteroskedasticity in the data. On the other hand it should be noted that for
dependent variable DR and countries Japan and Australia, there is some form of
heteroskedasticity as the corresponding p-values suggest significance at % 10 level.
Nevertheless, as a remedy to the minor heteroskedasticity problems, the regression
will be re-performed using Newey-West Heteroskedasticity and Autocorrelation
Corrected Standard Errors. For illustration purposes, we plotted residuals that we
obtained from the regression against the fitted values for France and the dependent
variable DP2. As can be seen From the Figure 1, there is no observable specific

pattern for the residuals.

% All the tables and figures are presented in the Appendix A and B respectively.
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In addition to heteroskedasticity, we also tested the existence of
autocorrelation for the residuals. In order to do this, we performed Serial Correlation
LM Test (with two lags). Since our sample size is not large for the individual
countries, we took the F statistic for the auxiliary regression. The results are
presented in Table 3. As the low p-values suggest, we generally reject the null
hypothesis claiming that there is no serial correlation in the error terms. That is, for
most of the individual countries autocorrelation exists. For illustration purposes, we
provide Figure 2 showing the graph of residuals versus their first lags for France and

the dependent variable DP2.

As a remedy for autocorrelation in the data, we added AR (1), AR (2) and
MA (1) error schemes looking at the Correlograms for the residuals accompanied
with West Heteroskedasticity and Autocorrelation Corrected Standard Errors. For the
case of France and dependent variable DP2, the correlogram and AR (1) corrected

residuals are depicted in the following Figures 3-4.

This pattern suggests that an AR (1) scheme for the error term. Having
corrected for that scheme we obtained new residuals, and re-sketched the plot in
Figure 2, which is shown in Figure 4. As it is seen in the Figure 4, the remaining

errors are white noise.

Having taken into account the cases of heteroskedasticity and serial
correlation, we can now run the regressions for three different models with three
different dependent variables. The model in Eq. (4) was re-estimated based on
heteroskedasticity and serial correlation-corrected residuals. The estimation output is

presented in Table 4-5-6.
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In Table 4, the results of regressions for dependent variable DR are presented.
It can be readily seen that the joint significance of the variables are high as the p-
values for F-statistics are very low and R” and adjusted R” values are reasonably
high. On the other hand, the significance of the coefficients for ACGH and ACGF
are not generally high enough. For Canada and Portugal, both coefficients are
significant at the %5 level; only the coefficient for ACGH is significant at the % 1
level for Japan and Norway, and significant at % 5 level for UK; only coefficient for
ACGEF is significant at % 10 levels for Italy. However, for dependent variable DR,
the signs are not fitting to our prior expectations. (The sign checks will be examined

below, while comparing the three models)

In Table 5, the results of regressions for dependent variable DPI1 are
presented. In this case, the joint significance of the variables is also high as the p-
values for F-statistics are very low and R2 and adjusted R2 values are reasonably
high. For dependent variable DPI, on the other hand, the for more countries
significance of the coefficients for ACGH and ACGF are higher. On the other hand,
coefficients for the first lag of ACGF are very significant for Australia, Canada,
Japan, Norway, Portugal and Spain9. Nevertheless, for this proxy for the real interest
rate, the signs are not seem to fit generally to our prior expectations according to our

theoretical model.

In Table 6 in previous page, the results of regressions for dependent variable
DP2 is presented. The joint significance of the variables are also high as the p-values

for F-statistics are very low and R2 and adjusted R2 values are reasonably high.

? This observation is not fitting to our prior expectations, and it can be also observed for the dependent variable
DR, DP2. This result will be discussed soon in the study.
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Generally, the coefficients of ACGH and ACGF are very significant, and the signs

are in line with what our theory suggests.

To compare the three models with dependent variables DR, DP1 and DP2
respectively, we cannot directly use their R2 and adjusted R2 values, since the
dependent variables are different. Nevertheless, among the three competing proxies,
DP1 and DP2 seems functioning well, in terms of high R2 and adjusted R2 values.
The Akaike, Schwarz statistics seem to be nearly the same for all three equations. On
the other hand when DP2 and DP1 are compared, it can be seen that DP2 creates
more reasonable results that is parallel to our theory, in terms of significant
coefficients for ACGH and ACGF and a reasonable scheme for the signs of
coefficients. In Table 7, it can be seen that for dependent variable DP2, the signs for

10 of the 11 countries are reasonable.

Consequently, since the model with the dependent variable DP2 gives
reasonable results, we decided to carry out the presence and the level of financial
integration test based on the second proxy of real interest rate which is taking the

growth rate of human capital into account.

On the basis of our theory, if there is a presence of financial integration, then

it should be the case that 75,7, =0 andzy =z, =0; that is past lags of adjusted real

consumption growth of rate for domestic and foreign country should not have an

explanatory power on the real interest rate differential (proxy). In Table 8, z5 is
significant for Belgium, France, Ireland, Italy, Japan, Norway, Spain, and UK; 7, is
not significant for France, Ireland and Portugal; z;and z, are not jointly significant

for France, Ireland and UK. I think that the lack of evidence in the joint significance
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of both coefficients is because of the high significance of z,, which we think that it

is due to the fact that we compare the countries with US whose consumption growth
rate and real interest rates are very influential on the world equilibrium level and,
therefore, taken as reference anchor for determining the future consumption growth
and the real interest rate. This problem can be solved by looking at the second lags of
the ACGH and ACGF; however, as mentioned before this causes a decrease in
degrees of freedom.

DRIR, = 7y + 7 ACGH , + 7, ACGF, + T3ACGH ,_ + m4ACGF,_j +¢ (4)

At this stage, in Table 9, we also present the results for Ramsey RESET test
for the specification error and J-B Normality test so as to examine a possible
specification error in our model. This is because of the fact that if our model has been
incorrectly specified then we cannot draw reliable conclusion about the presence and

level of financial integration.

As the table suggests, the p-values in Ramsey Test for the null (There is no
specification error) are very low for Australia, Canada, France, Ireland, Spain and
UK therefore we can reject the null and conclude that there is some sort of
specification error in our model. On the other hand, the J-B normality test results
suggest that the residual a follow a normal distribution for all countries except
Norway. Therefore, the results of these two tests seem to contradict each other. We
think that this results from the fact that degrees of freedoms for individual countries
are not high enough to provide reliable output. To avoid the inconvenience and also
develop an approach to understand the level of financial integration as well as

presence we will utilize panel data in the next sub-section.
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5.2 Panel Data Results

We will begin this section by first estimating the equation (3) for the strictly
balanced data between 1981 and 1999 for 11 OECD countries. In the regression we

include the two time lags for ACGH and ACGF as:

DRIR;, = Ty + ”1ACGHiz + 7r2ACGFl~t + zr3ACGHl-(t_1) + 7r4ACGFl-(t_1) + ”SACGHi(t—Z)

+ TGACGF;, o) +¢

This creates 209 observations for testing the financial Integration. We will
assume that there is a fixed effect for the cross sections and random effects for the
time period. We will use White cross section method for coefficient of covariance
method. The results of the regression are shown in Table 10 for all dependent
variables: DR, DP1 and DP2. As it is seen from the table, for the dependent variable
DP2, the estimates are more reliable in terms of their significance and the expected
signs. Therefore, we think that using the regression with dependent variable DP2 can
create more reasonable results for detecting the presence. For the regression with
DP2 that includes the growth rate of human capital stock in its nature as a dependent
variable, the effect of the first lag of ACGF on the real interest parity differential is
significant, which was also the case for the individual time series data. Since the
reference effect of this variable, since it might be is taken as the anchor for the future
consumption growth and real interest rate, we exclude it from our final financial
integration test based on the Wald test. Therefore, we finally test the presence of

financial integration for 11 OECD countries by testing whether z; = z5 = 7 = 0 or not.
For the corresponding Wald test the p value for z; =75 =z, =0is 0.7613, which

suggests that the null is true, implying that there is an evidence for the financial

integration for the countries in question. To obtain the cross section affects on the
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real interest rate parity (proxy) differential, namely the level of financial integration
of the countries in the study, we ran the following regression:

DRIR;; = 7y + ;) ACGH jy + ;9 ACGFyy + ) ACGF(,_1y + € (3)

The regression results are depicted in Table 11. As it is seen from the output,
the coefficients for the regressors are highly significant at the % 1 significance level,
which supports our theory. Moreover, it adds an additional factor (ACGFt-1) to our
original theory by implying that the first lag of adjusted consumption growth rate for

the foreign country might be taken as an anchor for future consumption decisions.

Finally, to interpret the results in Table 11, if the present adjusted growth rate
of consumption in domestic country increases by 10 %, holding other factors
constant, then the real interest rate differential increases by approximately 0.05 on
average. This result makes sense since an increase in the present consumption growth
rate means, loosely speaking, a decrease in the saving rate for the economy.
Therefore, the capital accumulation will decrease, resulting in a lower capital-labor
ratio, which makes marginal productivity of capital (the real interest rate) larger. All
these mechanisms lead to a higher differential in the real interest rate of domestic and
foreign country (holding the real interest rate of the foreign country constant). By the
same reasoning, an increase in the present growth rate of consumption for the foreign
country will have a decreasing effect on the real interest rate differential. If the
foreign country has an economy that has an anchor effect for the other economies
(U.S. in our case), then not only its present consumption growth rate but also its first

lag will affect the real interest rate differential of the domestic country.
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Finally, obtaining the cross sectional fixed effects, that is country specific
effects on the real interest rate differential, we tried to develop a Financial
Integration Index that captures the level of financial integration for the sample

besides the evidence for financial integration. The index is calculated as:

-1
FI_ Index = |Cross _ Section _ Fixed _ Eﬁ”ect| (6)

According to this index, presented in Figure 5, Canada seems to be the most
financially integrated country to the world (US), while Ireland seems to be the least.
As to France, since this country is famous for the high capital controls in the past, the
low level of financial integration, relative to other countries in the sample, seems to

be captured by our index.
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CHAPTER VI

CONCLUSION

In this study, after giving a brief review of the financial integration literature,
an extension of the Euler test by Lemmen and Eijffinger (1998) was developed
where new proxies for interest rate differentials were used in order to overcome the
difficulty of measuring the ex post real interest rates, which may contain monetary
shocks, and has considerable measuring variability because of the fact that reference
nominal interest rates and the baskets for measuring the price changes are not
equivalent across countries. In one of the proxies we used besides ex post real
interest rate, we employed a transformation to capture the human capital growth rate
effect on the real interest rates. Having looked at the results of the regressions with
the dependent variables of the ex post real interest rate and the new proxies, we may
conclude that the real interest rate proxy including the human capital growth rate
factor functions well and creates reasonable results for the coefficients in our
regression. In addition to our limited evidence for the financial integration in the time
series data because of the degrees of freedom problems, we found strong results for
the presence of financial integration for the sample of 11 OECD countries in the
panel data setup. Furthermore, to determine the level of financial integration, we

developed an index utilizing the country specific fixed effects on real interest rate

33



differentials. According to the index, Canada seems to be the most financially
integrated country whereas Ireland is the least integrated in our sample.

To conclude, in this empirical study, we found strong evidence supporting our
extended theory of Euler test. On the other hand, the results enhance this theory by
implying that the big economies such as US can be an anchor for consumption
decisions and real interest rate differential expectations. The future research on this
topic might be on theoretical models that capture this stylized fact, which is

supported by this paper.
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APPENDIX A

Table 1: Correlation Matrix of the Independent Variables

AFGC AHGC LAFGC LAHGC
AFGC 1.00 0.24 0.62 0.17
AHGC 0.24 1.00 0.30 0.49
LAFGC 0.62 0.30 1.00 0.37
LAHGC 0.17 0.49 0.37 1.00

Table 2: White Heteroskedasticity Test for the 3 Competing Models

DR DP1 DP2

Sfa:i.siic of vcf,l;e Sfa:i.siic of vcf,l;e F-Stafistic df V(:)l;le
Australia | 2,4135  (4,20) 00636 | 0,4044  (4,20) 09018 | 07894  (420) 06193
Belgium 02025  (4,14) 09835 | 00322  (4.14) 09978 | 10872  (414)  0,4003
Canada 07850  (4,20) 05483 | 04727  (4,20) 07552 | 06649  (4,20)  0,6237
France 1,0052 (4,31) 04198 0,1003 (4,31) 09816 0,0421 (4, 31) 0,9965
Ireland 13194  (4,20) 02969 | 10168  (4,20) 04224 | 06433  (4,20)  0,6379
Italy 0,9823 (4,17)  0,4433 0,6499 (4,17)  0,6347 0,7977 (4,17) 0,543
Japan 27926 (4,31) 00433 | 05584  (4,31) 06945 | 1,259  (4,31)  0,3623
Norway 0,9371 (4,16) 0,4675 0,6118 (4,16) 0,6602 0,5359 (4, 16) 07114
Portugal 05446  (4,18) 07052 | 0,1447  (4,18) 0963 | 05125  (4,18) 07274
Spain 0,7651 (4,17) 05624 0,4358 (4,17) 0,781 0,23251 (4,17) 0,92162
UK. 17200  (4,28) 0,736 | 02794  (4,28) 08888 | 0,1564  (4,28) 09585
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Table 3: Serial Correlation LM Test (with Two Lags) for 3 Competing Models

DR DP1 DP2

Sia’i:i-sﬁc df vc':I;.le Sta’t:i-siic of vc':l;e Sta:i-siic of vcz;e
Australia 1,9267 (2,18) 0,1745 6,8199 (2,18)  0,0062 53138 (2,18) 0.0154
Belgium 0.8031 (2,12)  0,4706 0,7539 (2,12)  0,4916 0,2049 (2,12) 0.8175
Canada 3.8360 (2,18)  0,0410 | 19,2957 (2,18)  0,0000 3,7001 (2,18) 0,0451
France 12,6476 (2,29)  0,0001 63,4074 (2,29) 0,0000 | 42,1879 (2, 29) 0,0000
Ireland 52180 (2,18) 0,0163 | 53,0598 (2,18)  0,0000 | 10,8429 (2,18) 0,0008
ltaly 6,8883 (2,15)  0,0075 9,3483 (2,15)  0,0023 0,3193 (2,15) 0,7315
Japan 4,7565 (2,29) 00163 | 16,6025 (2,29) 0,0000 | 12,9588 (2,29) 0,0001
Norway 1,4269 (2, 14)  0,2729 6,5592 (2, 14)  0,0098 0,1862 (2, 14) 0.8322
Portugal 1,1801 (2,16) 03326 | 10,3498 (2,16) 00013 4,4444 (2,16) 0,0292
Spain 1,8456 (2,15) 0,1920 3,1253 (2,15) 00733 0,6358 (2,15) 0,5432
U.K. 6,0855 (2,26) 0,0068 | 32,1432 (2,26) 0,0000 | 24,3232 (2, 26) 0,0000

Table 4: HAC Corrected Estimation Output with Dependent Variable DR

(Ex-post RIR Dif.)

Avustralia | Belgium | Canada | France | Ireland Italy Japan | Norway | Portugal Spain U.K.
0,065 0,067 -0,015 0.034 0,081 0,071 -0,003 0,067 0.090 0,034 0,010
C *3kk *3kk * kkk
-0,133 -0,150 -0,340 -0,108 0,038 0,112 0,577 -0,702 -0,328 -0,058 -0,291
ACGH *% *3kk kkk k3% *%
0,074 -0,290 0,365 -0,050 -1,139 -0,388 -0,251 -0,131 -0,646 -0,402 0,036
ACGF *% * k%
-0,232 0,042 0,030 -0,040 0,433 0,066 -0,220 0,080 0,304 0,275 0,165
ACGH('1) *k *k *okk Kk
-0,341 -0,518 0,045 -0,328 -1,473 -0,687 -0,403 -0,115 -0,629 -0,492 -0,335
ACGF('1) *k sokk *k *k *% *
0,790 0,585 0.721 0,912 1,007 0,461
AR(‘I) *okk *okk *kksk kokk kkk
-0,567
AR(2) o
0,950 0,960 0.445 0.608 0,706
MA(1) *3kk *3kk k% k% *3kk
R2 0,794 0,537 0,421 0.653 0,501 0,769 0,565 0.728 0,731 0,469 0,541
Adj.-R2 0,740 0,344 0,260 0.594 0,363 0,662 0,493 0,637 0,651 0,292 0,457
Akaike -5,026 -5,014 -5,168 -5,339 -3,692 -4,503 -4,835 -3,540 -4,015 -3,994 -4,731
Schwarz -4,734 -4,717 -4,874 -5,072 -3,398 -4,155 -4,571 -3,241 -3,719 -3,696 -4,459
F (p value) 0,000 0,068 0,060 0,000 0,019 0,001 0,000 0,001 0,000 0,065 0,000
Observation 75-00 81-00 75-00 64-00 75-00 78-00 64-00 79-00 76-99 78-00 67--00
(26) (20) (26) (37) (26) (23) (37) (22) (24) (23) (34)
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Table 5: HAC Corrected Estimation Output with Dependent Variable: DP1

Avustralia | Belgium | Canada | France | Ireland ltaly Japan | Norway | Portugal Spain U.K.
c -0,028 -0,094 -0,152 -0,189 0,195 -0,128 -0,166 -0,207 -0,091 -0,086 0,015
k% kokok kokok kokok kokok kkk kkk kkk kokok
0,507 0,749 0,678 0,622 0,323 0,303 0,609 0,808 0,523 0,417 0,108
ACGH kkk kokok kokok kokok *kk kkk kkk kkk kokok okok
-0,591 -0,059 0,122 -0,375 -0,519 -0,507 -0,239 -0,555 -0,627 -0,671 -0,334
ACGF kkk ok kkk kkk kokok kokok
-0.179 0,034 -0,249 0,064 0,105 -0,034 0,062 -0,018 -0,172 -0,019 0,026
ACGH(-1) " N o
-0,611 -0,612 0,375 -0,157 -0,187 -0,224 -0,318 -0,707 -0,171 -0,251 -0,171
ACGF(-]) *3kk kkk k% * *3kk *3kk k3kk k%
0,945 0.810 0,770 0,907 0,960
AR(1) kkk kkk k3kk k3kk k3kk
AR(2)
0,997 0,931 0,519
MA(‘I) kkk kokok *
R2 0,902 0,792 0,931 0,905 0,694 0.715 0,764 0,896 0,808 0.891 0,966
Adj.-R2 0.876 0,732 0913 0.889 0,610 0,647 0,724 0,870 0,748 0.857 0,960
Akaike -5,827 -6,012 -5,949 -5,516 -3,952 -6,302 -5,014 -4,891 -4,753 -6,361 -5,659
Schwarz -5,535 -5,764 -5,657 -5,250 -3,658 -6,054 -4,747 -4,642 -4,455 -6,064 -5,384
F-Statistic 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Observation 75-00 81-00 75-00 64-00 75-00 78-00 64-00 79-00 76-99 78-00 67--00
(26) (20) (26) (37) (26) (23) (37) (22) (24) (23) (34)
Table 6: HAC Corrected Estimation Output with Dependent Variable DP2
Avustralia | Belgium | Canada | France | Ireland Italy Japan | Norway | Portugal Spain U.K.
-0,012 -0,087 -0,090 0,017 0,043 -0,071 -0,164 116,819 -0,088 -0,076 0,040
C kkk kkk kokok kokok
-0,014 0,051 -0,028 0,058 -0,035 -0,006 0,038 -0,030 0,039 -0,009 0,010
ACGH * k% kkk kokok *
-0,692 -0,101 -0,030 -0,072 0,041 -0,134 -0,078 -0,081 -0,061 -0,070 0,004
ACGF *3kk *% *3kk k3kk k%
0,057 0,078 0,004 0,014 -0,008 0,053 0,034 -0,012 0,070 0,027 0,002
ACGH(-1) k3kk * *3kk
-0,790 -0,049 -0,086 -0,028 0,018 -0,053 -0,101 -0,111 -0,112 -0,038 -0,019
ACGF(-1) kkk k% kokok kokok kokok kkk
0,852 1,889 1,446 1,066 0,957 0,821 1,000 0,673 0,946 0,965
AR(]) kkk kkk kkk kokok kokok kokok kokok kokok kkk kkk
-0,962 -0,454
AR(Z) Hkk *Ek
0,920 0,997 0,976 0,942 0,730
MA(1) *3kk kkk kkk kkk *3kk
R2 0,950 0,977 0,967 0,994 0,984 0,990 0,968 0,975 0.890 0,983 0,993
Adj.-R2 0,937 0,968 0,955 0,992 0,979 0,987 0,961 0,966 0,847 0,978 0,991
Akaike -5.719 -8,289 -8,450 -7.924 -6,969 -8,267 -7.575 -7,285 -7,023 -7.814 -7.,248
Schwarz -5,427 -7.992 -8,104 -7,610 -6,626 -7,968 -7.264 -6,986 -6,676 -7.515 -6,928
F-Statistic 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Observation 75-00 81-00 75-00 64-00 75-00 78-00 64-00 79-00 76-99 78-00 67-00
(26) (20) (26) (37) (26) (23) (37) (22) (24) (23) (34)
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Table 7: Sign Check for the 3 Competing Models

DR DP1 DP2

ACGH ACGF CHECK ACGH ACGF CHECK ACGH ACGF CHECK
Australia - + FALSE - - FALSE + - TRUE
Belgium - - FALSE + - TRUE + - TRUE
Canada - + FALSE - - FALSE + + FALSE
France - - FALSE + - TRUE + - TRUE
Ireland + - TRUE - + FALSE + ; TRUE
Italy + - TRUE + - TRUE + ] TRUE
Japan + - TRUE + - TRUE + - TRUE
Norway - - FALSE - + FALSE + R TRUE
Portugal - - FALSE + FALSE + - TRUE
Spain - - FALSE - FALSE + ] TRUE
U.K. - + FALSE + + FALSE + ; TRUE

Table 8: The test for presence of Financial Integration based on Wald Test

Coef.ACGH(- Coef.ACGF(-1)=0 | Coef.ACGH(-1)=Coef.ACGF(-
1)=0 1)=0
P-value
Australia * X ok 0,0000
Belgium Fl ok ok 0,0011
Canada * o o 0,0386
France Fl Fl Fl 0,4130
Ireland Fl Fl Fl 0.8880
ltaly Fl * o 0,0457
Japan Fl ok o 0,0262
Norway Fl X ok 0,0098
Portugal o Fl * 0,0514
Spain Fl ok h 0,0130
U.K. Fl o Fl 0,1065
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Table 9: Stability and Specification Tests for the Model with Dependent

Variable DP2
J-B Normality
Ramsey RESET Test Test
F-Statistic DF P-value | J-B Statistic

valve
Australia 90526  (2,18) 0,0021 0,0555 0.9727
Belgium 20463  (2,12) 0.1719 0,5773 07493
Canada 41931 (2,17) 0,0331 1,1733 0,5562
france 53180  (2,27) 00113 03864 08243
Ireland 41269 (2,14) 00359 1,6188 0,445
Italy 07825  (2,15) 0,4751 04638 07930
Japan 13852 (2,27) 02675 5,448 00656
Norway 08078 (2, 14) 0,4656 19,2443 0,0001
Portugal 04287 (2. 14) 0.6596 0.5092 0,7752
Spain s19700 (214 0,0000 1,9372 03796
UK. 49252 (2,24) 0,016 1,0136 0,6024

Table 10: Panel Estimation Results for Three Competing Models

DR DP1 DP2
C 0,025 -0,079 *** -0,092 ***
AHGC -0,247 ** 0,122 ** 0,590 ***
AFGC -0,736 ** -0,164 -0,314 ***
AHGC(-1) 0,191 ** 0,022 -0,058
AFGC(-1) 0,004 -0,299 ** -0,359 ***
AHGC(-2) 0,115 ** 0,042 0,044
AFGC(-2) 0.310 -0,342 -0,060
Sample Period 1983-1999 1983-1999 1983-1999
Cross-sections Included 11 11 11
Total panel (balanced)
observations 187 187 187
R2 0,422 0,975 0,959
Adjusted R2 0,368 0.973 0.955
F-statistic 0,000 0,000 0,000
Akaike -4,374 -5,154 -4,612
Schwarz -4,080 -4,860 -4,319
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Table 11: The Results for the Estimation of Equation (5)

Variable Coefficient Std. Error t-Statistic Prob.
C -0,097 0,014 -7,140 0,000
AHGC 0,484 0,047 10.373 0,000
AFGC -0,274 0,078 -3,502 0.001

AFGC(-1) -0,286 0,115 -2,481 0,014
AR(1) 0.684 0,066 10,409 0,000
R-squared 0,976 Mean dependent var -0,104
Adjusted R-squared 0,974 S.D. dependent var 0,108
S.E. of regression 0,018 Akaike info criterion -5,173
Sum squared resid 0,053 Schwarz criterion -4,914
Log likelihood 4,986 F-statistic 4,953
Durbin-Watson stat 2,035 Prob(F-statistic) 0,000
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APPENDIX B

Figure 1: (DRIR=DP2)(France)Residual versus Fitted Value

0,05

&
0,04
0,03 - *
0,02 - . oo
0,01 ¢ * * . *
i * * XS
0,00 . * . < * o
0,01 - * * *
! L 2
- _ . * .
0,02 L .
-0,03 -
0,04 - o ¢ o
-0,05 T T T T T 1
-0,04 -0,03 -0,02 -0,01 0,00 0,01 0,02
Figure 2: (DRIR=DP2)(France)Res versus Res(-1)
0,07 -
0,05 - .
0,03 - o ¢
o * o e
0,01 - PP P *
. o :” o’
0,01 - *e
' L
XY 34
-0,03 -
*e *
-0,05 T T T T T 1
-0,05 -0,03 -0,01 0,01 0,03 0,05 0,07

45




Figure 3: Correlogram-Q-Statistics for DRIR=DP2 (France)
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Figure 5: Fl Index for 11 OECD Countries
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