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ABSTRACT

This paper examines crisis propagation mechanisms to the
Albanian exchange rate market during the 1998 Russian crisis and
the Turkish crisis of 2001. It focuses on whether and how the crises
spread to this market after interdependencies and common external
shocks are accounted for. We present and compare the results
for Albania with the effects of these crises on the neighbouring
countries of Bulgaria and Croatia. Understanding the propagation
mechanisms of crises to Albania and the reaction of this market to
such shocks in comparison to trading partners and other countries
within Europe is an important issue in the context of the potential
accession of Albania to the European Union and the adoption of
an inflation targeting framework. We find that Albania has relatively
isolated financial markets in comparison with the other countries in
the sample and is not affected by contagion.

1 INTRODUCTION

This paper examines crisis propagation mechanisms to the Albanian
exchange rate market during the 1998 Russian crisis and the Turkish
currency crisis of 2001. It focuses on whether and how the crises
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spread to this market after interdependencies and common external
shocks are accounted for. The paper is particularly concerned with
measuring the importance of ‘contagion’ to the currency markets of
Albania, Bulgaria, Croatia, Germany, Russia and Turkey. Contagion
is the unanticipated transmission of a shock across national currency
markets during a crisis period.!

The importance of understanding the propagation mechanisms of
crises to Albania is twofold. 1) The main goal of the Bank of Albania
is the stability of prices. Albania is a small relatively open economy
mainly oriented towards imports, which were 29.17% of GDP in
2003.> In this context, the exchange rate pass-through ought to
have an important effect on the price setting process. Determining
whether external factors and crises affect the exchange rate market
is important in the decision making process of the Central Bank,
especially given the aim of implementing an inflation targeting (IT)
framework in 2007. if) Shock transmission across national borders
within Europe is an important issue in the context of the potential
accession of Albania and the other southern-eastern European
countries to the European Union.

By comparing the magnitude of the effects of contagion on the
set of sample countries, it is possible to glean some understanding
about i) how Albania is affected by systemic shocks such as the
Russian shock which affected most countries around the world, and
ii) shocks which are regional in nature such as the Turkish shock.
Comparing the impact of these crises on Albania with Bulgaria and
Croatia provides a benchmark on how Albania was affected relative
to world shocks in tranquil times.

A multivariate model of contagion is specified by using a latent
factor framework. Generalised method of moments (GMM)
estimation and variance decomposition techniques are used to
identify the relative importance of each crisis on the exchange rate
markets in the sample. Examples of modelling contagion in currency
markets using latent factor models can be found in Dungey and
Martin (2004) and Dungey, Fry and Martin (2003) for the Asian
crisis. Dungey, Fry, Gonzalez-Hermosillo and Martin (2002, 2003c)
use latent factor models to examine contagion during the Russian

296



and LTCM crises in bond and equity markets respectively. Corsetti,
Pericoli and Sbracia (2001, 2003), Bekaert, Harvey and Ng (2005)
and Rigobon (2003) also use factor models to illustrate the concept
of contagion.” Rigobon (2003) in particular analyses the Russian
crisis, while Kaminsky and Reinhart (2001) use factor analysis in
understanding asset market synchronisation during the Russian
crisis.

There does not appear to be much written on the subject of
contagion from the Turkish crisis in 2000-2001 to other countries
within the region. Serwa and Bohl (2003) briefly examine contagion
from Turkey to Poland, Hungary and the Czech Republic. They find
little evidence of contagion and also find that Eastern European
countries do not seem to be as affected by a common factor (as
measured by principal components). Others examine causes and
implications of the crisis, but don’t estimate empirical models of
contagion (see for example Ozatay and Sack (2002), Yeldan (2002)
and Eichengreen (2002)).

In this paper, the reinforcing contagion transmission effects
amongst the sample set of countries, as shocks due to contagion
feedback amongst the sample, are specifically modelled. Contagion
from Russia that transmits to the Balkan countries during the
Russian crisis period is important for Bulgaria, Croatia, Turkey and
Germany. Albania is the only Balkan country where contagion from
Russia is not important, while Croatia was affected the most from
the crisis. Some of the effects of the Russian crisis are propagated to
Albania via Germany and Turkey and there is little spillover between
Croatia and Bulgaria.

The results for the Turkish crisis are similar to those of the Russian
crisis, in that Albania, apart from a small amount of contagion from
Croatia, is predominately unaffected by contagion. In both the pre-
crisis and crisis periods, currency returns are driven mainly by country
specific factors rather than world factors. Bulgaria and Croatia seem
to be unaffected by Turkey, although there are more important cross
contagion effects between these two countries. Overall, the Russian
crisis systemically spills over to most countries in the sample, while
the Turkish crisis is much more localised.
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That Albania is relatively unaffected by the two crises compared
to Bulgaria and Croatia can possibly be explained by two hypotheses.
The first hypothesis is that Albania managed the crisis well.
The second is that Albania’s financial markets are relatively less
developed than the other Balkan countries in the sample, and hence
are driven mainly by idiosyncratic factors. The latter hypothesis
is more likely to be the case. However, understanding the impact
of such crises on Bulgatia and Croatia is important, as Albania is
likely to react to a shock in similar ways as it develops, particularly
in light of the potential accession to the European Union and the
subsequent integration and development of financial markets that
would ensue. The rest of the paper proceeds as follows: Section 2
presents the background to the Russian and Turkish crises along
with a brief overview of the exchange rate systems for the sample
countries. Section 3 presents the model of contagion and briefly
explains the estimation methodology, followed by an overview of the
data in Section 4. Section 5 presents the empirical results, while the
conclusions are contained in Section 6.

2 BACKGROUND
a. The Russian crisis

Following the collapse of the communist regime in 1989, the newly
formed state of the Russian Federation inherited an over-industrialised
economy dominated by a highly inefficient heavy industry and endless
bureaucracy. The ‘give-away’ mass privatisation process applied between
1992 and 1994 resulted in the accumulation of most of the productive
capacity in the hands of previous company managers. They had little
incentive or capital to keep the companies running, or to undertake
the desperately needed restructuring of the enterprises (Illarionov
(1999)). As can be seen from Table 1, production between 1990-97
was negative, and Russia relied heavily on foreign direct investment and
activities performed by the state in order to achieve growth.

August 17, 1998 is marked as the beginning of the Russian crisis as
the Rouble was devalued and Russia defaulted on its sovereign debt

obligations. Prior to the crisis, the Russian Federation accumulated
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huge budget deficits and managed debt poorly. Table 1 presents some
key economic indicators for Russia over 1995 to 1998. The constant
passage of unrealistic laws seriously destabilized budget fulfilment
and the government deficit became an unbearable burden for the
Russian economy (Hale (1999)). The constant growth in state debt
led to a rise in spending to service it. Interest expenditures amounted
to 8.7% of GDP in the first months of 1998, while 60.9% of tax
revenues covered interest expenditure. These two factors led to a
debt crisis which in turn provoked the currency crash and enhanced
the banking crisis.

Tahle 1: Selecred imdicaznes om the Pussian ecomomy for the period 199598,

Yeur 1995 [ 1996 | 1997 | 1958
Coranies Dhonestis Prodisen (ehanpe) 41 3.5 .8 4.8
Ulnemployment Rate (%) &4 4.9 1.3 133
Inflation (annisl average) [ili] 2% | 13 | 2%
Ax. Yicld an shart -term (304} Fhills 16804 | B51 | 354 | mna
Grass Fores Dichi (in bilkan ) | 1205 125 | 1308 [ 149
Trace Balance {in billion 3} | 0.4 | 168 | 198 | 133
Exchange Rate (penod average) I 502 | 578 | 971

Dars source: Inmernarional Fnencial Sonistics

Despite measures taken by the Russian government to control the
crisis, including the attempt to replace debt instruments denominated
in Roubles with ones denominated in foreign currency, the currency
peg was abandoned on the 17 of August.* This had repercussions
across world financial markets (Committee on the Global Financial
System (1999) and Kharas, Pinto, and Ulatov (2001)), because
international financial linkages with Russia prior to the onset of
the crisis were strong. At the time of the crisis outbreak, the total
exposure of non-residents to the Russian economy in the form of
debt and equity amounted to $200-250 billion.” Many foreign banks
were caught by a double edged sword, because not only were they
directly exposed to the Russian bond market (holding 30% of Russia’s
total debt), but they had lent to Russian banks through repurchase
agreements, taking Russian bonds as collateral. This was particularly
true of German banks (Van Rijckeghem and Weder (2001, 2003)).

The Russian crisis severely affected credit risk concerns. The

liquidation of positions in Russian assets by international investors
became very difficult due to the 90-day moratorium on the repayment
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of credits received by non-residents of the Russian Federation. The
current view is that the abandonment of the Russian currency peg
and the default on debt resulted in more conservative behaviour by
international investors due to increased risk aversion, and liquidity
considerations (Greenspan (1999), Bank of England (2002), Dungey,
Fry, Gonzilez-Hermosillo and Martin (2003)). This led to the
unwinding of positions in asset markets outside of Russia especially
in Eastern Europe where the Balkan countries pertain. However,
unlike previous financial crises affecting emerging markets such as
the Asian financial crisis, the Russian crisis was not just a regional
crisis contained within Eastern Europe, but spread dramatically
to both industrialized and emerging economies alike (see Dungey,
Fry, Gonzalez-Hermosillo and Martin (2002, 2003)). The spread of
uncertainty following the Russian default is demonstrated by unusual
fluctuations in the currency markets of these countries as can be
seen from Figure 1.
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b. The Turkish crisis

Turkey experienced several crises during the 1990’s and early
2000’s. During this period, Turkey had high levels of inflation, and as
a result, negative real GDP growth (see Table 2). Economic growth
in the mid 1990’s was mainly driven by government consumption
and financed by extensive government deficits (see Figure 2).
Towards the end of 1999 when the public deficit was running at 23%
of GDP, short-term debt was larger than reserves and the current
account deficit had reached 5% of GDP, partly due to an overvalued
currency.

Table 2 — Turkish macroec onomic indicators for the period 19953-2002 i
1995 19%a | 1997 1998| 1999 2000) 2000 00T
i Bl W | B5% | 65% | 55% | G4W | 45 25
Unemployment 66| G5.B| 69| 62| 73| 66| B84 103
GDP Growth DO | 950k | BI0h| 4AB% | GL%0 | 43| oW | 0w
1oma scurrs: [rnermaiinnal Fnancal Sarmims

Figure 2 = Turkish government deficic and expenditure
for the period 1995-2002 in tnllions of Liras

IGu'rmiru.anl:E-nm.lmpm

?ﬁiﬁﬁgégﬁﬁ

Due to the large current account deficit accumulated by 2000 and
the expanding public deficit (domestic and foreign), Turkey was hit
by a liquidity crisis in November 2000. Despite the short time span,
the crisis had longer term implications for the financial system due
to the erosion of the Central Bank reserves. The IMF intervened by
giving Turkey an emergency loan in December 2000, which was a
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temporary measure. On February 22, 2001 Turkey had to adopt a
free floating exchange rate policy.

c. Exchange rate regimes

To complete the background information, this section briefly
discusses the exchange rate regimes of Albania, Bulgaria and Croatia
in order to put them into context in understanding the empirical
results. These countries follow different exchange rate regimes. The
Bank of Albania operates under a “dirty” floating regime®, which
means that the bank intervenes sporadically in the exchange rate
market. Modes and frequency of intervention vary, but the bank
mainly intervenes in periods of significant changes in supply due to
the arrival of expatriates that work in Europe, mainly in April, July/
August and December.

Since its establishment in 1994, Croatia has operated a managed
floating exchange rate regime where most of the time the exchange
rate against each foreign currency reflects the equilibrium of supply
and demand. On certain occasions, the Central Bank intervenes in
the exchange rate market in order to prevent the occurrence of major
fluctuations in terms of both appreciations and depreciations. The
Central Bank does not have a predetermined band for the exchange
rate but until now the Kuna has fluctuated within a 6% band against
the Deutsch Mark/Euro.

Bulgaria, on the other hand, is different to the other two countries.
Since the hyperinflation of 1996-7, a currency board arrangement has
been in place, where the Lev is pegged to a basket of currencies.

3 THE MODEL

This section specifies a model of financial market contagion
in currency markets using a latent factor framework (see King,
Sentana and Wadhwani (1994), Diebold and Nerlove (1989), Ng,
Engle and Rothschild (1992) and Mahieu and Schotman (1994)).
This methodology was developed in Dungey and Martin (2004) and
extended in Dungey, Fry and Martin (2004) for currency markets.
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The model of contagion aims to capture both interdependencies
between the financial markets of Albania (A), Bulgaria (B), Croatia
(©), Germany (G), Russia (R) and Turkey (T), as well as any
contagion effects which transmit across this set of countries during
the crises periods. To model these relationships, a factor framework
commonly used in the finance literature is utilized, where financial

market returns are a function of systematic and idiosyncratic risk
(Solnik (1974) and Campbell, Lo and MacKinley (1997)).

a. Pre-crisis period relationships

Let Sit denote the continuously compounded percentage return
of the 7 asset (i) at time 7, which is calculated by taking the daily
difference of the natural logarithm of the currency data; that is

5,, =100 % (In(S, ) —In(S,, ). W

The currency returns are then demeaned and denotedis, where

F =58 = fl. [Ej
and is the sample mean of the 7 currency return.

The model of contagion can be built up by first considering a
period in which there is no financial crisis, generally, a pre-crisis
period. The data set “i can be separated into a set of pre-crisis period
observations Vi containing t1 observations, and a set of crisis period
observations containing t2 observations. Returns for each country
in the pre-crisis period are specified formally as follows,

x, =AW, +8V,+y,C, i=ABC.GRT, (3

4

where each return is a linear function of three independent
factors. The first factor is a world factor () which impacts on each
series with loadings’i. The second factor is a numeraire factor, or
fixed factor (17) with loading 8. The numeraire factor is included in
the model for currency returns to capture the impact of expressing
currency returns in a common currency, namely, the US dollar.
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These two common factors capture interdependencies across the six
currency markets. These are the factors which capture systematic risk.
The third factor for each country is a country specific factor (i) with
loadingYi. This factor captures information that is unique to each
countries asset return, and captures the idiosyncratic risk referred
to above.

b. Crisis period relationships

Contagion is defined as the unanticipated transmission of a shock
across financial markets, over and above those which exist during
tranquil times. To formally model such crisis period linkages, the
model in (3) can be augmented by allowing for shocks from a source
crisis country to the other countries in the model. Using a simple
example to illustrate, consider the impact of contagion from Russia
to Albania. Currency returns in the crisis period are denoted asVir,
The returns for Russia follow a similar process to that in equation
(3), with the addition of a structural break in the country specific
factor, denoted - R which captures the crisis in Russia. That is

¥Yre = 'F'I"er: ""Hu;"r + ERTHE.'Z.J' (4)

Contagion from Russia to Albania is modelled by allowing the
country specific shock in Russia to impact on the asset returns of
Albania during the crisis period. Returns for Albania can be expressed
as

Yar = ':i"'.-!Hl: .|_H-uir'r "'?Ac.n +EJCR.I' (3]

The Albanian returns are still a function of the world and country
specific factors, but now, the Countg specific factor for Russia (C Ryt
) transmits to Albania with loading 4

The model of contagion can be generalized for all /and augmented
to allow for additional contagious linkages, so that the expression
above becomes

Y=, 40, 4y, + 38 i=4,B.CGT.R Yiej (6

'JL A
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Finally, all factors are iid with zero mean and unit variance.
c. Variance decomposition

An advantage of the assumption that the factors are independent
is that the relative importance of the factors in (3) and (6) can be
determined quite simply by calculating variance decompositions.
Using the simple example from above, the expression for the
variance in the pre-crisis period is expressed as

van(x,, ) = A +8; +7;. (7)

The variance of the pre-crisis asset returns can be decomposed
into its constituent factors, whereby, the contribution of world
shocks as a proportion of the total variance can be expressed as

1.1

(8]
var(x, )

The contribution of the numeraire factor can be expressed as

1.1
1"5'1-{.::1:]

and the contribution of the country specific factor can be
expressed as

Y.
var(x,, ) (0

(8]

A similar decomposition is calculated for the crisis petiod from (6),
where for all countries except Russia, the total variance is expressed as

var(y, )= A2 +82 +y7 + Y81 Wiz, (11)

while for Russia the total variance is,

var(y, )= AL +8; +(0 Y, )+ 8;, j=ABC.GT.  (12)
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Following the above formulae, the contribution of contagion to
the total variance in the crisis period is

fgz
Lﬁi *.ﬁ;-j (13

var(y,, )

The analysis of the crisis episodes in Section 5 will be undertaken
in the variance decomposition framework in order to quantify the
relative importance of contagion compared to world and country
specific factors.

d. Estimation methodology

The model in equations (3) and (6) is estimated by GMM (see
Hamilton (1994), Chapter 14, and Hansen (1982)).” The set of
unknown parameters in (3) and (6) denoted O are estimated by equating
the sample moments with the theoretical moments derived from the
model. To estimate the model, moments are calculated for each of the
distinct pre-crisis and crisis period. The variance-covariance matrix
from the pre-crisis period is used to estimate the world, numeraire
and country specific factors, while the variance-covariance matrix of

the crisis period data is used to estimate the contagion parameters.

6><7=21

This means that where there are 6 asset markets, up to

unique parameters can be estimated for each of the pre-crisis and
crisis periods. The Newey-West optimal weighting matrix is also
used to account for possible autocorrelation.

e. Russian crisis model

As noted above, a possible 21 parameters can be estimated in
both the crisis and pre-crisis period. Thus, in order to identify
the model, some restrictions must be imposed on the contagious
linkages estimated, as the total number of possible combinations of
contagious linkages is 30. The pre-crisis period model as presented
in equation (3) has a total of 13 parameters to be estimated using
the pre-crisis period moments. Thus, there are 8 over identifying
restriction in the pre-crisis model.
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The choice of the restrictions to identify the model in the crisis
period is motivated by large versus small economy assumptions, as
well as relationships based on regional trading relationships. The first
key assumption is that contagion from Russia being the origin of the
crisis transmits to all other currency markets during the crisis period.
Second, Germany being one of the largest economies in Europe,
with high exposure to the Russian and Eastern European markets,
is also potentially an important conduit of the crisis as a common
financial centre through which shocks may transmit (Kaminsky
and Reinhart (2003)). Third, Turkey, as a historically major trading
partner, transmits contagion to Albania, Bulgaria and Croatia, but
does not receive contagion from these countries. Finally, linkages
due to contagion between Albania, Bulgaria and Croatia exist, due
to the inter-linkages through trading relationships and similar levels
of development. Given these relationships, the equation for each
currency market is formally specified below. However, for ease of
reference, Table 3 summarises succinctly the direction in which
contagion is hypothesized to transmit. For Albania, Bulgaria and
Croatia the model of contagion is specified as

Y= AW, +8F, 44,0, + 38, C,,, i=ABC, j=4,B.C,GRT Vizj, (14

while for Germany, Russia and Turkey,

Y= A, e 8V, 44,C, 43 B, O, i=GRT, j=G,RT Vi j (15

Note that the structural break defined in (6) is not included in
the specification for Russia. Estimating the structural break for the
Russian country specific factor proved to be explosive. Instead, the
country specific factor across the pre and crisis periods was held
constant.

Table 3: Susmamary of linkages due 16 contapion in the Russian crists period

| Cantagian Contaggan i
from | Albamia | Bulgaria | Croatla | Germany | Russia | Tucker
Albanza | na | yos | yos no (% no
Balgaria yrs | na. | yes no na no
Croatia | ves | ves | oA ne na no
Csexnany yes yes ¥es na yes iz
Kussia yes yes yes i L. i
Tierieey vES yES yes na na na.
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f. Turkish crisis model

The inclusion of Germany in the Turkish crisis was problematic,
potentially due to multicollinearity between the two exchange rates,
as Turkey operated a crawling peg to a weighted basket of the US
Dollar and Euro currencies. This did not seem to be a problem in the
estimation of the Russian crisis model, probably because the Euro
and Deutsch Mark were separate currencies in 1998. Estimation
of interdependencies and contagion is thus confined to Albania,
Bulgaria, Croatia, Russia and Turkey.

Table 4 summarises the direction of contagion hypothesized to
transmit across countries. The formal equation for Albania, Bulgaria
and Croatia during the Turkish crisis period is specified as

¥ = W, +8.F, +7,C, 38, C,, i=A,B,C, j=A,B,C,R,T Vizj, (1§

Russia is included as a control to capture events in Eastern Europe,
and is a recipient of contagion, but is not a transmitter. Thus, the
equation for Russia during the crisis period is the same as that for
the pre-crisis period. Namely

Voo = hgW A8 F, +7,Cy, +8,,C;,. (17]
The specification for Turkey includes the structural break in the

country specific factor, but it is assumed that no contagious linkages
flow back to Turkey as follows

¥ra = :LJH': +8,F, ""'“':I'TTEF..-- (18)




4 THE DATA

The data used are daily exchange rates of Albania, Bulgaria,
Croatia, Turkey, Russia and Germany versus the US dollar.® Missing
observations due to weekends and holidays are deleted.’

a. The Russian crisis

The sample period for the estimation of the factor model for the
Russian crisis is defined as from January 30, 1998 until October 14,
1998. The pre-crisis period extends from January 30 until August 13,
1998, for a total of 127 observations. This period is chosen to avoid
the effects of the 1997 pyramid scheme collapse in Albania, and
ends just prior to the effective sovereign bond default in Russia. The
crisis period begins on August 14 (just before the Russian default)
until October 14, 1998, for a total of 38 observations. This date is
chosen as it is just before the LTCM near collapse in the United
States. Inclusion of the LTCM period would make it difficult to
disentangle the impact of the Russian and LTCM crises on Albania,
Bulgaria and Croatia. Given that ultimately this paper is interested in
commenting on the impact of shocks within Europe on these three
Balkan countries, the LTCM period is excluded.

Table 5 = The Russian pre and crisis sample scaristics for e bog recusrms

| Coustry | Perind | Mesan | Median | Maximom | Minimoem | Sl Dev.
Albani Pre | 0000 -0,0003 0012 R ] 0. 0{ERS
F ' . . ‘

| Crlsls | 0.0006| -0.0007 0009 00094 0.0044

Bulgst Pre | 00003 |  -0.0006 1.0132 LO11E 100G

| | Crisis | 00019  0.0000 LO1%E -8l 10085

] Pre | 00001 | -0.0001 o114 0021 10045
Croatia

| | Crisis | -0.0013| 0.001Z .o 0,060 L0077

. Pre | -0.0002| 0.000 00122 400135 00045

| ¥ | Crisis | <D.001E| 00012 [INE ] 021E 00070

: Pre | 00003 0.0003 [T 0. 0003 00002
Ruszia

| | Crisis | 00181 00011 L2588 Fikerl] {0040

|T"“h" | Pre | 00016 00012 00127 0,000 L0037

Crisls | 0.0005 | 0,0002 0,002 1, (a0 00043

During the crisis period the mean of the returns of the exchange
markets decreased significantly for all currencies and the spread
between the minimum and maximum returns increased significantly.
Furthermore, the volatility of returns at least doubled for most of the
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exchange rates (see Table 5). Comparison of the correlation matrices
of the pre and crisis periods in Table 6 shows a significant change
in the correlations between all the countries. More specifically, there
is an increase in the correlations of all the countries with Russia and
Turkey. This hints that the investigated markets might have been
affected by the crisis and that relationships between them changed.

Table & - The coccelation matrix for the Bussan pee and crisis (in bold) pericd

Pred Criss Albania | Bulgaria | Croatia | Ceeenany | Russia | Tarkey
Albania o o, ood| " 0011 1)

 Bulgaria ol 0.89 032 o031 080
Croaria a3 0.54 .43 0.33 0.72
(sermany =001 0.34 051 0.25 0.335
Russia <002 =008 <012 )12 0,05
Tiericey wis .51 (il ] 0,25 =008

b. The Turkish crisis

The sample period for the Turkish crisis extends from January
3, 2000 to September 10, 2001. The pre-ctisis period runs until
February 21, 2001, the day before Turkey had to give up its peg.
The crisis period is defined as February 22 to September 10, 2001, to
avoid capturing any effects from the financial markets turmoil due to
the terrorist attacks on the World Trade Centre.

‘Iahle 7= The Turkish pre arsd crisis sample stasistics for che log retarns

| | Mean | Median |  Maximam | Minimem | Sl Dee
Albania Pre 0.0002 D00 00117 0,008 0.0038

| | risis 0.00MY DUDD0G 0.0082 A0, T 0.0031
o Pra 10000 L] 0.0181 AL DARG 0.0073

| L [ Crisis | 0.0000| 00004 0.016E A.022E 0.006E
e . Pre 0.0003 (DN 0.0178 AL 0ARG 0.0074

| | Crisis | 000002 | -0UD{MI] 0.0151 AL 259 0.0074
Fussi Pra 0.0002 (N0 00253 ST 0.0027

| | Crisis 00002 (M0 0,038 00055 0.0010
Torkey Pre 00008 L] 0.0145 A1 0.0040

I [ Crisis | 0.0050] 0,001 03568 00785 00405

Standard deviations in the Turkish crisis did not change much
over the pre and crisis periods, except for the Turkish Lira, which
changed dramatically. This can be taken as evidence that the Turkish
crisis was not systemic like the Russian crisis. The correlation matrices
in Table 8 further reinforce this hypothesis, as there is little change
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in correlations between the pre and crisis period, except Turkey and
Croatia.

Tuhle & - The correlarion rarris for the Tirkish pre and crss (in b{ﬂ.d] peeraiul

[ Albanis Balgari Craanla Raisita Tugkey
Allzania - 00 02 i i1
Bulgaria | 005 | 0.06 006, - 05
Croatla | o7 - 000 - 018 .08
Rumia | nd| - g 0.06 I - 009
Tiarkoey - DA 0,16 .63 - o

5 EMPIRICAL RESULTS

Tables 9 and 10 present the volatility decompositions of USD
exchange rates of the sample of countries for the Russian and
Turkish crises respectively. In each table, the first panel presents
the decomposition for the pre-crisis period, while the second panel
presents the decomposition for the crisis period."

a. Pre-crisis decompositions

In each pre-crisis period, the country specific factor is the most
important factor for Albania. Over the pre-Russian crisis period
99.87% of Albania’s volatility is due to country specific factors (panel
1 of Table 9) compared to 90.99% for the pre-Turkish crisis period
(panel 1 of Table 10). This result contrasts with those for Bulgaria
and Croatia whose decompositions are remarkably similar prior to
the Russian crisis with 77% and 70% of volatility in currency markets
explained by world factors, and the remainder by idiosyncratic
shocks. The similarity of Albania with Bulgaria and Croatia becomes
apparent during the pre-Turkish crisis period, as in this sub-sample,
Bulgaria and Croatia are affected predominantly by country specific
factors (90.10 and 95.72% respectively). This marked difference
in results for Bulgaria and Croatia compared to the Russian crisis
period is probably explained by the fact that Germany is missing
from the Turkish crisis sample due to the multicollineatity issue
discussed previously.

Germany and Turkey are quite similar before the Russian crisis
with around 60 percent of their volatility from country specific
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factors. Turkey on the other hand is driven by world factors before
its crisis period, probably because of its success in managing to retain
the crawling peg exchange rate system (against the Euro and USD)
in late 2000. Prior to both crises, Russia is mainly driven by country
specific factors (99 and 94.59%). The numeraire is unimportant for
the Russian crisis estimation, but has more of an impact for the
Turkish crisis estimation. Again, this is probably due to the omission
of Germany from this set of results. The numeraire might be picking
up some of the effects that Germany may have had on the set of
countries considered.

b. Crisis decompositions

The Russian shock is systemic and spread to all countries excluding
Albania (Table 9). Even Germany is severely affected with 33.57% of
volatility in the market for Deutsch Marks caused by contagion from
Russia. It can be noticed that contagion from Russia that spills over
to the Balkan countries (excluding Albania) is important accounting
for large changes in their exchange rate markets. Compared to all
other countries in the sample, Croatia is most affected by Russia in
percentage terms. The Wald tests for joint contagion, in Table A4 of
Appendix 2, indicate that contagion is jointly significant during the
Russian crisis, from Russia and overall.

Feedback effects from the Russian shock to the other countries
in the sample result in Germany, Turkey and Bulgaria becoming
sources of contagion as well. Germany in particular, is also a source
of contagion to Bulgaria (28%), Turkey (19%), and Albania (12.9%).
In fact, most of the repercussions for Albania are filtered through
Germany and a little through Turkey, while there is very little direct
impact from Russia or from the other countries of the region.

The similarities between Bulgaria and Croatia carry through to the
Russian crisis period. The currency markets for the Lev and the Kuna
experience a similar amount of volatility from total contagion, albeit
from slightly different sources. The combined impact of contagion to
Bulgaria is 63.64% of total volatility, compared to 65.89% for Croatia.
There is also a degree of spillover between these two markets in the
Russian crisis period, particularly from Bulgaria to Croatia.
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Overall, contagion is not significant individually in the Turkish
crisis, apart from the case of Turkey to Albania and Turkey to
Croatia. Inspection of Table 10 reveals that although these linkages
are significant, they contribute less than 2.5 percent to total volatility
of returns. The joint tests of contagion in Table A4 show that overall,
contagion from Turkey to the other four countries is significant, and
contagion to Albania and Bulgaria from Croatia is also significant.

The similarities between Bulgaria and Croatia are not as obvious
during the Turkish crisis period (Table 10). Croatia is still the main
country where contagion is important with 23.35% of total volatility
due to contagion. Surprisingly, contagion from Bulgaria is the largest
source of contagion to Croatia, accounting for 13.95% of volatility.
There is more cross market contagion amongst the Balkan countries
during the Turkish crisis, than in the Russian crisis.

One of the key implications of these results for Albania relative to
its regional partners is that being driven by country specific factors
appears to make it immune to shocks due to contagion. This may
indicate that contagion has a smaller impact on Albania due to
its country specific nature, rather than its choice of exchange rate
regime. The currency board system in Bulgaria and the managed
float system within the 6% band system of Croatia did not insulate
either of these countries from contagion during the crises periods.

There are two hypotheses that may explain why Albania seems to
be unaffected by contagion compared to its partners Bulgaria and
Croatia. The first hypothesis is that monetary policy and market
intervention in Albania at the time contributed to the aversion of the
crisis. This hypothesis is not likely to be the case particularly during
the Russian shock, which affected countries such as Germany and
the United States, who were presumably more able to fend off such
crises. The second hypothesis is that Albania’s financial markets are
relatively less developed than those of Bulgaria and Croatia, and are
not a large part of the emerging market portfolios of international
investors and so escaped the ‘panic’ buying and selling of their
national currencies. This level of development of the Albanian
financial markets may have acted as a kind of natural capital control.
The case of Albania can be compared to that of Cambodia and Laos
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as well as Chile, which although being geographically right beside
Thailand and Mexico respectively, were relatively unscathed in
terms of financial market turmoil by the Asian (Okonjo-Iweala et al
(1999)) and Mexican (Edwards (1998)) financial crises. Awareness
of the impact of external shocks on Bulgarian and Croatian markets
provides insight to potential influences of future shocks on Albania,
as its financial markets develop.

Factor Albania | Bal Crostia | Germany | Russis | Turkey
Woald 13 ErA F 64,73 34,53 .07 36,07
Counirg 94,87 2LER 3.21 .47 99,93 63,83
MNumeraim 000 0,00 0,00 R 0,00 0,00
Toeal L 20w ) O 1 O 1711 LT LI
| Joks BT L =
| Woeld 0.10]  2804] B6SF] 2599 0.07 2432
| Country BLGG|  B32| 1150 4084 9AcD {291
Mumeraire 0.00 0.00 0.00 000 0.00 0.00
Albania - 0.01 [
%.T 0,00 - 713
i 001 3.76 -
Geermany 1250] 2500 .64 E 133 19.00
Russiz 03D 2023 41.79 357 - 13.77
Tiricey 443 1.54 3A3 =
Tocad DO 00 | 10000 D00U00 | L0000 100000 100U
Table 10: Voladlipy ecompaosition Tarkish Crisis
Factor |  Albania| Bulgeria| Croatia|  Rumin | Tutkey
pre-crisis period
| Wodd 0.80 1.76 1.24 [T 947
Country SE07 A0 3572 2469 o0l
Mumenire 112 0.14 3.04 521 05l
Toed 100.00 100,00 100,00 100.00 100,00
s
World 0.79 1.63 .94 [T .51
Couniry EIET 955 FLAD 9. L4 i
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Albania E 047 [E]]
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6 CONCLUSIONS

This paper investigated the impact of the Russian and Turkish
crises of 1998 and 2001 on Albanian currency markets with the
effects of these crises on the neighbouring countries of Bulgaria
and Croatia. Germany, Russia and Turkey were also included in the
sample as either a control variable in the case of Germany, or as a
control variable and soutce of the crises in the case of Russia and
Turkey.

It is important to understand how potential European Union
accession countries are affected by shocks from their trading
counterparties and key economies within the region. Albania,
Bulgaria and Croatia are all connected directly and indirectly through
trade and financial linkages with both crises countries.

The results from the estimation of Russian and Turkish crises
models are quite different. The Russian crisis, being a global shock,
was jointly and individually contagious for all the countries in the
sample, but to a lesser extent to Albania. Bulgaria and Croatia
appear to be quite similar in terms of the driving factors of their
currency markets, which were mainly world specific. On the other
hand the Turkish crisis appears to be country specific and did not
spread through the region; there was little significant contagion in
this crisis.

In both crises Albania was relatively unaffected and was repeatedly
driven by country specific factors. This is in stark contrast with the
other two Balkan countries considered, who were more influenced
by global shocks. The main reason behind Albania’s resilience to the
crises could lie in the low level of development of its asset markets.

However, understanding the impact of external shocks on Bulgarian
and Croatian markets provides insight to potential influences of future
shocks on Albania, as its financial markets develop. These results are
concurrent with those reached by Dornbusch, Park and Claessens
(2000) that the higher the degree of financial market integration, the
more pronounced the contagious effects of shocks will be.
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7 APPENDICES

Appendix 1: Data Sources

Tahle AL: Dhara sowsress and codes

Appendix 2: Parameter estimates
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Tahle A3: Tuskssh crisis = cusrency markess. Faramerer estimaces (@ staszics in
thesis)

S pre-crisis pericd
— {-u.m 0.093 0.017 0.366 000
-1 1 .
iﬁ %2 %l% ﬁ Eug
Counry B.146)  (21.166)[  -{15307) 0095 (10954
N I 0,036 0,06 0,026 1026 e Ll
G794y (2523 0 (2SaN|  (RSEN|  (2.51h
S—— e
Coencagion from
. 0,203 .25
e (0.435)|  (-0.600)
e | g
0.35% =1
— 66— g06s
1
23270 09T {1.983) I-1.153)

Tehle Ad: Wald vest msistics for contagion during the Russian aed Turkish orises.
*denoses significance at the 10%: level of sgnificance.
**denates significance at the 3% bevel of Sgnificance.

Fussmian, Corsas Turkish Crists

0194 2045

D845
0025 782570

33204
2233
BTEIE

Crirical value chisquared Z: 5% = 5.991; 10% = 4.605
Critical vabue chi-sguared 3; 5% = 7.H1%; 10% = 6.251
Critleal vabue chi-pquared 4: 3% = 9488 10% = 7,779
Critical value chisguered 5: 5% = 11.071; 10% = 9236
Crirical value chirsguared 19: 5% = 30144 109%= 27.204
[{1] Critical vabue chirsguared 10: 5% = 18.307; 10% = 15.987

(FEERE(N

EEEEE ‘E‘

318



Appendix 3: Timeline of Events

2-July-97
23-Oct-97

17-Nov-97
14-Jul-98

20-Jul-98

Bank of Thailand announces a managed float of the
Baht.

The Hong Kong stock market losses 23% and overnight
interest rates shoot to 250%.

Korea abandons defence of won.

Announcement that Russia will receive $22.6 billion
from the IMF and other donors.

IMF approved additional assistance to Russia of $§11.2
billion.

6-Aug-1998 Russian Bond market initial crash.

11-Aug-98

13-Aug-98

17-Aug-98
20-Aug-98

21-Aug-98

26-Aug-98

27-Aug-98

21-Sep-98
20-Nov-00
6-Dec-00
22-Feb-01
11-Sep-01

Foreign investors seemed to be the main driving force
behind the market drop. Fears of a weaker yen and
the prospect of devaluation in China sent shock waves
throughout the world.

Russian shares lost more than 10 percent on growing
fears of a liquidity crisis among Russian banks.
Announcement of the devaluation of the Rouble.
Concern Russian banks may fail and Venezuela may
devalue.

Russia’s Central Bank stated that some Russian banks
could go bankrupt accentuating the Russian financial
crisis. In Germany (a major lender to Russia) stocks
plunged, triggering downfalls in London and Paris.
LTCM losses $550 million.

Stocks fall as Russia announces its debt-restructuring
plan.

Russia’s government unable to sell its newly restructured
GKO bills spreading fear that global crisis will
continue.

LTCM losses another $550 million.

Liquidity crisis in Turkey.

IMF $10 billion financial package for Turkey.
Abandonment of Turkish Lira peg.

Terrorist attacks on the World Trade Centres.
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ENDNOTES

* Renée Anne Fry: Economics Division, Research School of
Pacific and Asian Studies, Australia National University.

** FElvira Sojli: Warwick Business School (WBS) PhD
Student, MSc (WBS).

' For a review of contagion definitions and estimation
methodologies, see Dornbusch, Park and Claessens (2000), Dungey,
Fry, Gonzalez-Hermosillo and Martin (2003b), Pericoli and Sbracia,
(2003) and Pesaran and Pick (2003)).

> The openness indicator is 37%, as measured by the average level
of the ratio between exports plus imports and GDP for the period
1996-2003.

> Other methods of modeling contagion include, but are not
limited to the bivariate correlation test of Forbes and Rigobon
(2002), the multivariate threshold tests of Bae, Karolyi and Stulz
(2003), Eichengreen, Rose and Wypolz (1995, 1996) and Faverro
and Giavazzi (2002).

* For a chronology of events please refer to Appendix 3.

> C.Harris and ].Grant, Financial Times, 28 Aug 1998.

¢ Edwards and Savastano (1999), p.7.

7 The models are estimated using Gauss 5.0.

¥ Data sources and codes are contained in Table A1 of Appendix 1.

? Data is available on a seven day a week basis for Albania, Bulgaria
and Croatia, but not for the other countries in the sample.

1" Parameter estimates along with their t-statistics are contained in
Tables A2 and A3 in Appendix 2.
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