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Abst r act

In the paper we exanine private (entrepreneurial and househol d) debt
in Geece from 1970 onwards. W find it nearly stationary for about
20 years and expanding afterwards in nearly explosive terns, starting
from extremely low values. By disaggregating the time series of
private debt into its two conponents, i.e. entrepreneurial and
househol d (consunmer, credit cards and nortgages) debt, we find the
latter accounting for the huge increase. W consider demand and
supply curves for household debt. Shifts of the curves are to be
expl ai ned; expl anati ons include, anong others, expectations of future
incones from the demand side. Regarding the supply side, the
availability of loans (partly attributable to increased bank
conpetition) and overall bank deregulation are proposed. However,
behind all the aforenentioned explanations is the neoliberal era:
increased (but wusually not realized) naterial expectations are
coupled with an ever increasing incorme inequality (which enhances the
Duesenberry effect, in an era of extrenely materialistic culture)
both pushing for acquiring the nobst conspicuous good: houses. From
the other side financial deregulation permtted banks to nove
pronptly and offer to anbitious (but not necessarily solvent)
custonmers whatever they wanted: Mortgages, credit cards, consuner
| oans etc. Every single step in the process of financial deregulation
was acconpani ed by a higher |evel of household indebtedness. Myving
from the household level, increased debt had been also a solution to
stalling effective demand at the macroecononmic |evel, possibly due to
the redistribution of income. Enpirical analysis and causality tests
are conducted along these lines and we find a two way causal
rel ati onship between GDP growth and private debt.

Keywords: private debt, household debt, deregulation, structural
break, neoliberal era.

| nt roducti on

Thi s paper ains at investigating aspects of private debt devel opnents
in Geece for a tine span of nore than 30 years (from 1970 onwards).
Qur research focuses on identifying breaks in the debt series and on
i nvestigating causal relationships in order to evaluate the effect of
credit market deregulation. For the period data are available (i.e.
starting from 1990), we deconpose private debt to its two mgjor

! The views expressed in this paper are strictly personal and do not reflect the views
of the institutions authors are affiliated with.
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conponents: a) entrepreneuri al debt , i.e. debt rai sed by
entrepreneurs to expand their business, renew their capital stock

undertake or satisfy obligations etc. and b) private househol d debt,
i.e., debt assuned by households (rmainly nortgages and, secondarily,
consunmer debt and credit cards). Using various statistical and
econonetric nethods we try to find possible explanations underlying
t he al nost expl osive increase of private debt and, in particular, the
path of its household conponent. W believe that explaining private
debt novenments could be crucial for several reasons: a) There is a
clear link to the international financial crisis currently underway
which was caused (at least prima facie) by a conbination of
increasing subprine loans and new financial techniques allegedly
mnimzing risk on these risky loans and b) Geece is characterized
by heavy indebtedness, with a very large (albeit slightly decreasing
public debt? and a rapidly expanding private debt. This paper ains
at providing sone insights about the debt mechanism which are
urgently required for the prevention of future recessions or crises
through the design and inplenmentation of a nore sophisticated
regul atory framework.

Literature Revi ew

A vast and expanding international literature exists about private
debt, household debt and, especially, the latter’s nain conponent

i.e. nortgage debt. Historically, energing capitalismdid not support
I ending for consunption purposes (Smith, Adam 1776). This thrifty
attitude was altered, mainly in the U S A, after the introduction of
installnment credit at the beginning of the twentieth century and the
growh of per capita incomes to levels well above subsistence. This
devel opnent fostered the idea that incomes and wealth accunul ated
over a lifetime wll permt the repaynment of debts contracted
earlier. The new attitude in the era of the first globalization and,
especially, in the roaring twenti es managed to produce, or better to
contribute, to the 1929 crash. Joseph Schunpeter believed that the
stock-nmarket crash was inferior in significance and secondary to the
bursting of a specul ative bubble on property bonds in Florida (as is
currently the case) which had a strong inpact in banks: “Nothing is
so likely to produce cumulative depressive processes as such
comitnents nmade by a vast nunber of households to an overhead
financed to a considerable extent by commercial banks” (Schunpeter,
1939). According to Daniel Bell, the abolishment of the “protestant”
spirit of capitalismand the introduction of a new hedoni c-consum ng
spirit is a major contradiction in the workings of nodern capitalism
(Bell, 1976).As we can see fromthis very sw ping review of the ol der
literature there was a rather negative stance for household consuner
| oans. But, except for the aforenentioned trends (installnment credit
and above subsistence incones), after Wrld War 11, following the
i ntroducti on of the concept of tine preference(Ando and Mdigliani

1963) lending for consunption purposes stopped been ostracized. This
concept, (sonehow simlar neocl assical concepts were introduced in M
Friedman’s Permanent incone hypothesis, 1957) holds that nost
consunmers would prefer a relatively constant flow of consunption over
their lifetines and, as a result, they tend to borrow at the
begi nning and the end of their lives and save at the nmddle. In the
ensuing years of the 1960's and 1970's sonme new inventions as the
Credit Bureaus and the Standardization of lending Terns in
conjunction with the above nentioned devel opnents, manhage to increase
househol ds debt burden but to only a noderate |evel (Mte and Nolle

2 Despite privatizations policies, a policy choice which could actually inpoverish the
state in the long run.
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2005). But the earlier devel opnents did not and coul d not foresee the
conpl ete new era after the 1980's. Starting fromthen, household debt
increased enornmously, ending in today's subprine crisis and the
credit crunch. Wiich are the main reasons behind these devel opnents?
Sone point out the recent high-tech financial innovations as credit
scoring along with Automated Underwriting (MCorkell, 2002) and the
now well known securitization procedure. Sone others point at
conputing devel opments. But nost of the literature points at bank
deregul ation (G rouard and Bl d6ndal, 2001, Debelle, 2004) and an era
of low nom nal (Stevens, 1997, and Wadhwani, 2002) and real interest
rates(Barnes and Young, 2003, Guen and Cdenn, 2003).Qhers make a
connection between increased household debt and inconme inequality
(lacoviello, 2008, Markus and Morgan, 2005), while some connect the

debt with the overall workings of the capitalist system and,
especially, with problenms regarding effective denand (Foster, 2006).
Overall, papers on private or household debt tend to be rather

descriptive and qualitative and they do not deploy rigorous
scientific techniques. Mre precisely, although bank deregulation is
considered to be anong the major sources of debt increases, there are
no accurate endeavors to quantitatively evaluate the exact inpact of
this or that measure, or the overall one. Even nore to the point,
there is a lack of a simultaneous estimation of a bundle of the
i npacting causes, i.e. real and nominal interest rates, deregulation
and |l ending conpetition, in a unified context. In any case, the Geek
experience has been so far totally ignored, so in this paper we
expect to reveal sone basic facts about it, in parallel with rigorous
econonetric and statistical results. However, it nust be nentioned,
that we do no assert to have uncovered the whol e picture: the demand
side nmust be carefully exam ned. Although |ending deregulation and
interest rates changes are necessary causes for increased debt, they
are not sufficient. Alternative theories of consumer behavior, such
as the “pernmanent income” hypothesis the “life cycle” or the
“relative inconme” (Duesenberry, 1949) one, nust be used and checked
to shed light on the demand side of the equation.

Basic Data — Facts and the Stages of Banki ng Deregul ation

Qur data begin in 1970 with a total private sector’s debt at 33% of
GDP. Until 2000 (when it reached 43.67%, there was no najor
variability in the above ratio; only mld ups and downs can be
observed with a minimumat 27.67%in 1994 (see the Data Appendix for
the conplete database). At a first reading, the above observation
could lead to the rather erroneous conclusion that somethi ng happened
around the vyear 2000 which caused private debt to increase
dramatically thereafter so that in 2006 it stood at the historical
hi gh of 78.42% However, nothing particul ar happened around the turn
of the mllennium- there were no major changes in the institutional
setting or the real econony. For a first insight (and a rather
intuitive one), we nust take a look at a nore disaggregated |evel.
So, we constructed two time series: one consisting of entrepreneurial

debt, and anot her one consisting of household debt. Regrettably, we
do not have precise quantitative data for the 1970 to 1989 period at
this disaggregated level. W only obtained sonme qualitative

information; nore specifically that in the above period, there were
no inportant differentiations (see the Data Appendix). From 1990
onwards, when we have exact data, the two tine series follow a rather
diverging path. At the beginning, entrepreneurial debt was al nbst 6
times higher. By the end, household debt slightly overshot it.
Looking at it from a different point of view, entrepreneurial debt
increased at about two thirds as a percentage of GDP from 1990 to
2006, while househol d debt exploded, rising alnost nine times. These
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are strikingly different devel opnents: although entrepreneurial debt
does not really change from 1990 to 2000 (from 29.6% of GDP to
31.2%, household debt jumps from 5.2 % to 12.5% The above facts
lead to a rather different conclusion: the real structural break in
the time series happened sonmewhere between 1990 and 2000, probably
closer to the beginning than to the end, as a result of a mgjor
change in the behaviour of household debt. In section 4 we are
obliged to use the aggregate tinme series of private debt, not because
of its inherent analytical superiority, but for purely conputational

purposes. But, still, we have to bear in mnd that the main point of
interest is not total private debt, but household debt and especially
its basic conponent, nortgages. This neans that we have to

investigate mainly for the determinants of nortgages if we want to
understand total private debt devel opnments.

Before we nove to the technical part of our paper we nmust present in
a conpact form the nain steps of bank deregulation in Greece during
this period. At the beginning of the 1980's, the G eek banking sector
was al most publicly owned, conpletely regul ated by the Bank of Greece
and the so called Mnetary Conmttee. Banks were not notivated by
profit, sales or asset maxim zation and the degree of conpetition in
the sector was very low Several steps were undertaken from 1984 to
2003, when the whole process concluded, resulting to a conplete
liberalization of the banking sector. But we nust nention from the
beginning that the main steps took place between 1987 and 1994. In
1984 we have the first and hesitant steps, when the responsibility
and initiative for financial decisions was transferred to the banks
CEGCs. In 1985 we have the unification of sone categories of centrally
adm nistered interest rates and the outset of the abolishnent of
credit restrictions. In 1986 the Central Bank Governor D. Halikias
acknowl edged that the whole process was alnost at the beginning.
1987 was a crucial year: steps were undertaken to liberalize bank
interest rates and to abolish many quotas and quantitative
restrictions. Centrally administered interest rates were retained for
only a few banking activities: savings banks accounts, |oans to SMEs
and social housing prograns. But, although the above steps have been
inmportant, a central obstacle to the conplete Iliberalization and
deregulation renained: the commitnment of bank to allocate a
significant part of their disposables in order to finance public
sector borrowi ng requirenents. So we have to renmenber year 1987 as a
mlestone for interest rates deregulation. W will see bel ow how the
above policy changes were identified in our econonetric chapter. From
1988-1991 the deregulation process accelerated. In 1992, the bank
di sposabl es committed to finance public debt were further reduced,
while in 1993 the above obligation was abolished altogether. Between
1993 and 1994 the aforenentioned process was al nost conpleted, while
a few remmining restrictions at consuner credit ceilings were
eventual |y abolished in 2003* So, after 1987, when we had a mgjor
deregul ation of interest rates, the second inportant step took place
in 1994, when quantity restrictions and conpul sory placing of bank
funds were abandoned. Below we will find years 1987 and 1994 energi ng
from the crude data, followi ng neutral econonetric and statistical
techni ques, as inportant turning points in the behavior of the G eek
private debt. It is worth nmentioning here that we first pinpointed
years 1987 and 1994 following our econonetric nmethods and then

®This part of our paper draws heavily on the annual reports of the Greek Central Bank
from 1984 to 2003. Al our references are based on them

“ It is interesting to notice here that after the partial deregulation of credit
cards and consunmer credit in 1993, and strongly after the conpletion of the above
process in 2003, the part of the private debt that is attributed to them begun
i ncreasing by | eaps and bounds.
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di scovered them as inportant turning points in the banking
literature. This “discovery” follows the steps of a “hard science”
li ke Physics and strongly encouraged us to continue our research.
However, it is interesting to nmention that the G eek household was
the main burden bearer of the deregulation and the liberalization
process. There was only a small inpact of this process on
entrepreneurial debt, so we can tentatively conclude that the well
known inefficiencies of the business sector cannot be attributed to
banki ng sector inefficiencies, |ack of |oan funds and overregul ati on

Econonetric and Statistical Findings

In this section we will present our preferred fornmal specifications.
Every one of these sheds inportant light on different aspects of the
i ndebt edness  probl em However, we  nust recogni ze that our
investigation is far away from conpletion. A unified, integrated
nodel nust be the end of our efforts regardless of its difficulty.
Currently, our enpirical analysis is three-pronged:

1 using tine-series nethods, we tried to identify whether there is a
break in the debt series (using the nmethod of Perron, 1997), inplying
a diversified socio-econom ¢ background.

2 we proceeded to estimate an equation for the determ nants of debt
as aratio to GDP (taking into account stationarity and cointegration
i ssues).

3 we investigated the existence of causal relationships between the
private debt ratio and other variables (using the notion of G anger
causality as inplenented by Toda x«t. Yamanoto (1995) and Dol ado -
Lut kepohl (1996)).

1 ldentification of a break in the debt series

The advantage of the nethodol ogy described by Perron (1997) is that
the break point is not considered known a-priori but is pinned down
using the time series properties of the variable at hand. This break
point may refer to (a) the intercept, (b) the intercept and the
slope, or (c) only the slope, wth both segnents of the trend
function joining at the point of the break

Al'so, there are three criteria in order to decide the exact break
point (see the Technical Appendix for details). Qur results are
sumari zed in Table 1 bel ow.

Table 1: Deternmining the break point in the private debt series

Type of break point
Change in Change in the | Change in
t he intercept and | the slope

i ntercept t he sl ope
Criteria to determ ne
break poi nt
mn t-stat for al pha=1 1988 1995 1986
max absol ute val ue of 1993 1995 1997
the t-stat
mn t-stat for paraneter 1993 1995 1997
change

Wth the exception of two sub-cases, our finding is that in the
course of the 1990s there was indeed a break in the series of private
debt. As the case of a change both in the intercept and the slope is
nore general, we can conclude that the break is located in 1995 (with
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all criteria on the determ nation of the break point coinciding). Let
us not forget that this is the following year after the alnost
conpl ete deregulation of the banking sector. So, we can observe
banki ng deregul ation and a new era for househol d debt noving side by
si de.

2 Determinants of private debt

According to economc theory, private debt developnents are the
result of (a) GDP growh (which is also a proxy for future
expectati ons of economc agents) (b) changes in real interest rates

(with a negative sign expected for the estimated paranmeter) (c) the

degree of concentration in the banking sector (as captured, for
exanple, by the Herfindahl index. There is a strong correlation,
however, between this index and interest rates), and (d) various
institutional factors, which could be represented by a tinme trend.

We tried several conbinations of these variables and our preferred
estimation is presented bel ow

Li near Regression - Estinmation by Least Squares

Dependent Variable: Private debt as a ratio to GDP

Annual Data From 1970: 01 To 2006: 01

Usabl e Cbservations: 34 (total 37)

Degrees of Freedom 29

R: 0.98 | Adj usted R: 0.98

F-test:

F(4,29)= 4489.12 with Significance Level 0.00000000

LMtest for autocorrel ation:

Chi - Squared(3)= 4.79 with Significance Level 0.19

Vari abl e Coef fici ent St andard T-statistic Si gni ficance
Error I evel

Const ant -3.18 0. 97 -3.27 0. 00107905

Real GDP -0.098 0.11 -0.88 0. 38103266

grow h

Real -0.11 0. 069 -1.60 0. 10959078

i nterest

rate

D2 4. 38 0. 62 7.04 0. 00000000

Debt | agged 1. 07 0. 03 42.06 0. 00000000

once

The variation of the dependent variable is largely explained by the
expl anatory variables (as indicated by the adj. R and the results of
the F-test); however, t-statistics are relatively |ow, possibly due
to hi gh correlation bet ween t he expl anat ory vari abl es
(multicollinearity explaining the contradiction between high adj. R
and low t-statistics). The GDP growth variable does not have the
expected sign, but this coefficient is not statistically significant
anyway®. The interest rate variable is significant at the 10% | evel

® Based on economic theory and our causality tests,
this variable would introduce a specification bias.

however, we consider that omtting
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and has the expected sign, while we decided to drop the concentration
index as it was insignificant (we assune that the effect of this
variable is eventually captured by the interest rate).W tried
dumm es for various periods and we obtained a better fit when we used
D2 (with a break starting from 1994). W also tried a linear tine
trend, the dependent variable |agged once (the usual practice to
check for persistence) and both of themat the sane tine. Qur finding
is that that private debt is not adequately described by a trend
function but, on the other hand, displays strong serial correlation
(persistence). This could have inportant policy inplications, as it
coul d, under specific circunstances, result to an explosive path of
private debt® The inclusion of the |agged variable for debt rendered
the trend variable obsolete. The equation was estimated with CLS,
with correction for autocorrelation. Using the LMtest, we tested for
autocorrelation up to three lags and we obtained the result that no
serial correlation exists in the residuals.

The | ast consideration about the estimation is the possibility of a
spurious relationship, taking into account the time series properties
of econonic data. Indeed, by performng ADF tests’ we concluded that
our variables are integrated - see Table 2.

Tabl e 2: ADF and cointegration tests

Signi ficance |evels
Vari abl e Test 1% 5% 10%
statistic

Private debt as a 0.22 -4, 24 -3.54 -3.20
ratio to GDP

Real GDP growth -3.18 -4, 23 -3.54 -3.20
rate

Real interest -0.53 -4, 27 -3.56 -3.21
rate

However, by perform ng an Engle-Ganger test on the residuals of the
original estimation we concluded that they are al so co-integrated (we
rejected the hypothesis of non-stationarity of the residuals: the
test statistic was -5.55 conpared to a critical value of -4.83 for a
5% | evel of significance). In this case, it has been proved that the
estimators are “super-consistent” and can be used for inference.

Bei ng puzzled by the marginal significance of the estimator for the
interest rate, we constructed elasticities of the private debt with
regard to the real interest rate, only to discover that we have to
nmake a distinction between two different periods: sonewhere in the
m ddl e of the 1980s, private debt becane nore “responsive” to changes
of the interest rates. This is the product of the first steps of
banki ng der egul ati on, and nore specifically i nt erest rate
deregulation in 1987. As we nentioned above, we ‘discovered this
turning point with the use of our econonetric nodel and then we
observed them in the reports of the Geek central banker. W
estimated our original equation with a dunmmy for the coefficient of
the interest rate (trying consecutively 1985, 1986, 1987 and 1988 as

5 For exanple, the tinme series properties of private debt inply that, at |east above
sone threshold val ues, debt would keep on increasing even if interest rates and other
determ ning factors renmai ned unchanged.

" We used a tinme trend in the specification and two |ags on the dependent variable.
However, we must note that our results are robust to different specifications of the
test equation.
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candi dates for the “break point”). W obtained our best

1987 (see bel ow).

results using

Li near Regression - Estimation by Least Squares

Dependent Variable: Private debt as a ratio to GP

Annual Data From 1970: 01 To 2006: 01

Usabl e Cbservations: 34 (total 37)

Degrees of Freedom 28

R: 0.98 | Adj usted R: 0.98

F-test:

F(5,28)= 7113.43 with Significance Level 0.00000000

LMtest for autocorrelation:

Chi - Squar ed( 3) = 4.656240 with Significance Level 0.19877030

Vari abl e Coef fici ent St andard T-statistic Si gni ficance
Error | evel

Const ant -0.09 1.63 -0.05 0. 95676346

Real GDP -0.14 0.11 -1.33 0. 18418559

growt h

Real 0.11 0.11 -1.33 0. 33249386

i nterest

ratel

Real -0.42 0. 15 -2.79 0. 00529775

i nterest

ratel

D2 4. 47 0. 62 7.27 0. 00000000

Debt | agged 1.02 0. 03 35.34 0. 00000000

once

The variable interest ratel has zeroes after 1987 (including), while

interest rate2 has zeroes before®. Using this specification, we
verify what we nentioned above, namely that after 1987 the
coefficient of the interest rate is statistically significant at the

1% significance level, while totally statistically insignificant
before. This sharp variation (significant at 1% vs. totally
insignificant!) speaks volunes for new era in private debt
conpl etely di sconnected with the past.

3 Causality tests

In this section we proceed to check for causality relationships. The

net hod chosen is that of Toda Yamanoto (1995) as el aborated by Dol ado

and Lut kepohl

(1996).

The main advantage of this nethod is that

t he

results are valid irrespective of whether variables are stationary or

not; in add
The fact

alternative
contradicto

one that
test) would

If dmax is the maxi mum degree of
we would
LR tests),

nunber of
Schwar z, Ak

t hat
stationarity

ition,

issues is
tests /
ry results.

di ct at e.

lags that

ai ke or

8 This method

is equival ent

readily interpreted.

very
speci fications
only prelimnary
conducted is the one concerning the nunber
the autoregressive schene: nore specifically,

based on the estimation of a VAR with a nunber of
criteria such Schwarz,

The

Akai ke or

given

t est

t he existence of cointegration is also i material
we can draw concl usi ons about
i mportant,

causality regardl ess of
t hat
stationarity one can have
t hat

when using

must  be

of lags to be included in

conputationally to using a dunmy, but

the nmethodology is
| ags exceedi ng the
a log-likelihood test

(LR

integration of variables and k the
normal ly choose (on
the VAR system nust be estimated with a

the basis of

results are nore

M BES 2008

353




Geor gopoul os- Papadogonas- Sf aki anaki s, 346- 358

dmax+k nunber of lags using the Seemngly Unrelated Regressions
nethod (SUR). The causality test consists of testing the statistical
significance of the k lags using the Mdified Wald test. As is shown
in the relevant literature, in this case the tests and concl usi ons of
the asynptotic theory are valid.

In the specific case at hand, the mnimzation of the Schwarz
criterion would dictate the estimation of a VAR with one lag. Using
the findings of the previous Section, we know that dmax is 2 and,
consequently, we proceed to estimte a VAR with 3 lags for the
endogenous vari abl es of the nodel.

Qur conclusions are that (a) there is a two-way causal relationship
between GDP growth and private debt (b) interest rates weakly affect
private debt at the 8% significance level® (c) concentration in the
banki ng sector!® does not cause private debt. This finding reflects
the fact that the Greek banking deregul ation process, inportant as it
was, did not alter significantly the bank nmarket shares. This
devel opnent rather shows that bank conpetition was sonehow
restricted, whereas the profit maxim zing principle was nore directed
t oward househol ds.

Tabl e 3: Granger Causality tests

Test Test val ue Si gni ficance |evel
I's private debt caused by GDP 12. 31 0. 002
growt h?

Is GDP growt h caused by private 7.67 0.02

debt ?

I's caused by interest rates? 5. 05 0. 08

I's private debt caused by 3.16 0.21
concentration in the banking

sect or?

Summary, Concl usions and Policy Recommendati ons

Sumarize our main findings, we nust note that (i) GDP growth does
not influence private debt, or, if we take it as a proxy of future
expectations of economc agents, expectations concerning future
financial positions are not reflected in private debt. This is not an
entirely intuitive conclusion, but it may well depend on the specific
proxy. Oher specifications may give better results. For exanple,
house price indices growh could be a better candidate for future
research. (ii) real interest rates have a nopdest inpact, if we
consi der the whole 30-year period. But if we distinguish between the
two periods (roughly before and after 1990), their behavior is
conpletely different. During the first period interest rates do not
affect private debt, while during the second they strongly do. Future
research nmust focus on whether interest rate outconmes are in line
with standard economic theory (i.e. novenents in real interest rate
cause rational variations in private debt, reflecting rational agent
behaviors in a rational institutional environment) or are bubble-Ilike
(iti) there are indications of a different era (in social and
political science terns): real interest rates are already a nmjor
candidate indicator for a “break” in credit institutions and
househol d behavi or alike; generalizing, it is also an indicator for a

° This weak causality is probably due to the fact that we cannot distinguish
(conputational ly) between the two periods for the interest rate.
0 As neasured by the Herfindahl index.
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social alteration. The statistical significance of the dummy variable
indicating a new era around the outset of 1990s is also inportant.
This nust be interpreted, sonehow |oosely, as capturing aspects of
the remaining unspecified traits of the new era. Such aspects m ght
i ncl ude bank conpetition (through advertisenent and “aggressive” |oan
offering) and a materialist culture which places enphasis on
conspi cuous spending (big cars, new houses, exotic travels etc.)
al though the neans to finance the above luxuries are in shortage.
Specul ative behavior, typical of the new era, nust also be nentioned,
especially after the stock market crisis in 1999. Further research is
required if we want to identify each one of themw th precision (iv)
past private debt is also an inportant determning factor. The
persistence of debt which is statistically detected is alarmng,
potentially inplying future problens. Prospective research nust
further analyze this factor by breaking down the debt to its main
conponents (v) last but not least, the mutual causal relationship of
private debt and GDP growth, inplied by the causality tests, is also
alarmng (in conbination with the persistence of debt), unveiling an
era where debt is a central constituent - an era with short horizon,
if we take the bubble characteristics of debt under consideration.
These are also inplied by the currently expanding international
financial crisis and credit crunch.

Concl udi ng, we nmust recognize the signs of the future: after the
heavy regulation of the 1970's and 1980's and the ‘free |aunch’
deregul ation and liberalization of the 1990's and the new m || enni um
sonet hing new nust be invented surpassing the deficiencies of the
above periods. As for this paper, it was nainly restricted in
clarifying the nmain aspects of the above periods. Further research is
definitely warranted for nore el aborate results.
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Techni cal Appendi x

When only a change in the slope is considered (innovational outlier
nodel) the follow ng equation is estimated

y,=m+qDU, +bt+dD(T,), +a y.,+& 6Dy, +&
(A1)
VWere T, is the break point, DU=1 for t>T, and D(T,) (=1 for t=Ty+1.

If we assune that there is a change in both the intercept and the
sl ope, equation A2 is estimated

Y. =m +gDU, + bt +g DT, +dD(T,), +a ., +& 6Dy, +&
(A2)
VWere DT;=1*t for t>T, and DU, D(Ty): as above.
VWhen a change in the slope is considered (additive outlier nodel), we
apply a two-stage process. First, we detrend the series using
equation A3: y,=m +bt+gDT, +V,

(A3) where DT," =1(t-Ty) for t>T,.

Then we estimate equation A4:

Y S
yt =a yt-l + a Ci Dyt-l +et
i=1

(A4)

In all three cases, estimation is based on OLS and the null
hypothesis tested is o« = 1. For the choice of the break point there
are three alternatives: (a) T, is the point where the t-statistic for
the null hypothesis is mnimzed (b) 7, is the point where the

absol ute value of t, (equation Al) or t, (equations A2 and A3) is

maxi mum (c) T, i s the point where t, (equation Al) or t, (equations A2
and A3) are mnim zed.
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Dat a Appendi x

Year Total Private Loans to Househol d Private Shar e of Househol d Loans to Real interest

debt Enterprises Debt debt (% | oans to debt (% enterprises rates

(€ mo) (€ mo) (€ mo) GDP) enterprises GDP) (% GDP)
(% of total
debt)
1970 359.3 33.0 NA
1971 439.0 36.3 NA
1972 543. 9 38.9 NA
1973 641. 8 35.1 -9.6
1974 770.8 36.7 -10.0
1975 959.7 38.0 -3.3
1976 1173.7 37.4 -5.3
1977 1471.8 40.0 -3.8
1978 1830.1 40.8 -3.4
1979 2176.0 39.1 -7.4
1980 2628. 6 39.3 -1.8
1981 3438. 2 42.9 -3.2
1982 4308. 1 42.8 -9.3
1983 5066. 3 42.2 -2.0
1984 6155.5 41.2 -2.8
1985 7312.8 40.1 -2.7
1986 8453. 6 38.8 -2.6
1987 9282.0 37.8 1.9
1988 10692. 9 35.8 -0.1
1989 12810.1 36.1 2.0
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1990 14949. 3 12700. 9 2248. 4 34.9 85.0 5.2 29.6 4.1
1991 16528. 4 14030. 3 2498. 1 31.2 84.9 4.7 26.5 6.2
1992 18372.8 15569. 8 2803.0 30.0 84.7 4.6 25.5 8.3
1993 19094. 3 15989. 6 3104.7 27.7 83.7 4.5 23.2 7.7
1994 21622.2 17949. 8 3672. 4 27.7 83.0 4.7 23.0 8.6
1995 26145. 4 21326. 3 4819.1 29.9 81.6 5.5 24.4 6.5
1996 30201. 7 23954.1 6247.5 31. 4 79.3 6.5 24.9 6.6
1997 34690. 4 26895. 9 7794.5 32.6 77.5 7.3 25.2 2.9
1998 41169.5 31333.9 9835. 6 35.5 76. 1 8.5 27.0 3.1
1999 46583. 3 34059. 7 12523. 6 37.7 73. 1 10.1 27.6 3.2
2000 59516. 6 42546. 7 16969. 9 43.7 71.5 12.5 31.2 0.4
2001 74352.0 50523. 2 23828. 8 50. 4 68.0 16. 2 34.3 3.4
2002 86510. 5 55012. 2 31498. 3 54.9 63. 6 20.0 34.9 1.3
2003 101178.1 60979. 3 40198. 8 590.1 60. 3 23.5 35.6 0.8
2004 117201.7 65566. 3 51635. 4 63. 3 55.9 27.9 35.4 0.8
2005 136981.1 71282.9 65698. 2 69.0 52.0 33.1 35.9 -0.1
2006 156896. 4 76659. 8 80236. 6 73. 4 48. 9 37.5 35.9 0.8

Sources: Bank of G eece,

Eur opean Commi ssi on ( AMECO Dat abase) .
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