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Drivers of exchange rate dynamics in selected ©l&tries: Evidence

from a FAVAR analysis*

Christian Dreger

Jarko Fidrmut

Abstract

We investigate the likely sources of exchange dgtemics in selected CIS countries (Russia, Kazakhs
Ukraine, Kyrgyzstan, Azerbaijan, and Moldova) ottee past decade (1999-2008). The analysis is based
on country VAR models augmented by a regional comfagtor structure (FAVAR model). The models
include nominal exchange rates, the common fadt@xohange rates in the CIS countries, and global
drivers such as gold, oil and share prices. Glotegional and idiosyncratic shocks are identifiadai
standard Cholesky fashion. Based on the decompogifi the variance of forecast errors, their reteea

for exchange rates is explored. As a quite robindirfg, CIS exchange rates have become more vidiegera

to global shocks towards the end of the sample.
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1 I ntroduction

The countries of the Commonwelth of IntependenteSt&CIS) represent a very heterogeneous group of
transition economies. The overall development imidated by Russia (see Mayes and Korhonen, 2007). |
accounts for almost 75 percent of nominal US dadB&P and 50 percent of the population of the entire
region. At the lower edge, some small states ligegl{zstan and Moldova have an output share ofthess

1 percent. Despite the frequent critique, Russialss the leading reformer in the region (Shleded
Treisman, 2005), influencing possibly the econoputicies in other CIS counries also by its condofct
reforms. Although the region seems to be domin&igdhe Russian economy, earlier papers show a
surprisingly low role of regional factors. Both Qiygin, Hughes and Richter (2006) and Shiells, Rauai
Jafarov (2005) find a low degree of business cydgelations in the region. Thus the level of trade
integration remains low since the break-up of tb&i& Union (Fidrmuc and Fidrmuc, 2000). Moreover,
Tiffin (2008) notes that also the level of finariciategration in the region is below expectations.
Nevertheless, Fungava and Solanko (2008) have noted that Russiadetémbecome a global financial
center, as stated by e.g. the Russian presidenvédest as a goal of Russian economic policy in gprin
2008. However, achievements in this field suffeseghificant losses during the financial crisis sirtbe

second half of 2008.

Russia and some other countries of the region laceveell equipped with natural resources (oil, gad
minerals). Behind this, Russia is generally fountto be deeply integrated to the world economyz(ila

2008, Korhonen and Mehrotra, 2009). Similar evidefor other CIS countries is largely not available.

In recent years, the boom in world demand exertsttang upward pressure on GDP growth, implying a
faster catching up towards the per capita incomaadustrialized countries. As a rule, this process

accompanied by an appreciation of exchange ratesHigure 1) and an accumulation of foreign reserve
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Figure 1: Exchangerate of selected CIS countries (local currency per USD)
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Starting in 2002, more or less, both the Azerbaljdanat and the Kazakh Tenge appreciated by 20epérc
against the US Dollar. Higher exports of raw mailsriand soaring inflows of foreign investment rdise
demand for the CIS currencies, which caused corcehether this appreciation is sustainable oredl&d

the Dutch-Disease phenomenon (Oomes and Kalch€@d, 2nd Egert and Leonard, 2008, Polterovich,
Popov and Tonis, 2008). Actually, the appreciatiérthe CIS rates came to a halt and has even exvers
over the recent months. Most spectacular, Ukraiflgyvnia lost nearly 70 percent of its value betee
August and December 2008. But also the Russian IRoulhich improved against the US dollar by 30
percent until the mid of 2008, has lost 25 perakning the recent financial crisis. Lower prices faw
materials, slower global growth and tighter ligtydconditions due to the financial crisis have é@ra
significant downward pressure on many CIS currenci® further depreciation raises inflation with
negative effects on financial stability in the ghmm, although long-term growth prospect remangddy
positive in the region.

To gain further insights into this process, we erplthe likely sources of exchange rate dynamics in
selected CIS countries (Russia, Kazakhstan, Ukr&pegyzstan, Azerbaijan, and Moldova) over thetpas
decade (1999-2008), that is, after the Russianndia& crisis in 1998.1 All countries have flexible
exchange rate system. Evidence is built upon a FR\{factor augmented VAR) model. Country specific
models include nominal exchange rates, the comraotorf of exchange rates in the CIS countries, and
global drivers. Global, regional and idiosyncratfmcks are identified in a standard Cholesky fashio
this framework, the relative importance of idiossat (national), regional, and global shocks oohexge
rates is explored. According to the variance deamsition of forecast errors, global shocks have bero
increasingly important in the second half of thmgke, reflecting the vast integration of the ClSicinies
towards the world economy. In contrast, the releeaof regional shocks seems to have decreasedtmver
recent years. Overall, the results reflect a highegration in the world economy, implying thatmgeCIS
countries have become more vulnerable to extehm@dks. These findings are rather robust to chaimges
the model specification. In particular, they haltespectively of the concrete measure of globatlssio

where gold, oil and stock market prices are comeitle

! Schnabl (2005) has compared exchange rate sthitizbefore and after the Russian crisis of 19@8honen
and Wachtel (2006) present an analysis of the exgthaate pass-through of CIS countries between 2868
2004.

Page5 of 14



Financial Systems, Efficiency and Stimulation of Sustainable Growth Working Paper FINESS.D.5.6.

The paper is organized in several sections. Thaaetric framework is reviewed in the next section
(section 2). Section 3 presents the data and thwrieal results. The final section (section 4) offsome

conclusions.

2 The FAVAR model

The drivers of exchange rates are explored in a&RY¥ramework. The VAR model is a convenient tool
to study the dynamic interactions that drive thelaeion of nominal exchange rates. The basic VAR
specification, however, is extended by a commotofastructure to proxy the regional element in @8
exchange rates. This is recommended for two reasanss, a large variable set can be compressetidoy
factor approach. Second, the regional element ffaat&xchange rates not only with a delay, bub atsa
contemporaneous way. In this sense, the commoorfegteves the identification of regional shocks.

In particular, the regional variable is obtainedtss principal component of the residuals fromrst fstep
VAR regression. At this stage, individual exchamgkes are regressed on own lags, and lagged exe&hang

rates from the other countries. Hence, the modgven by

(l) yt = a(l-)yt—1+ut

@) u =T +&

where y is the 5x1 vector of nominal exchange radesl a(L) is a (5x5) matrix polynomial in the lag
operator. The VAR errors u follow a common factusture, where f is the (kx5) matrix of k common
regional factorsI" is a (5xk) matrix of factor loadings, ands a vector of idiosyncratic shocks.

After constructing regional factors, country indival VAR models are estimated to explain the ingure
and structure of nominal shocks for the exchantesréClarida and Gali, 1994, and Kutan and Dibaoglu
2001). They are built upon three variables, i.glodal variable (g), the regional common factoraffid the
country exchange rate (s). The shocks are exalgiytified in a triangular fashion by using the sl
decomposition. Due to the ordering (g, f, s), abgloshock is allowed to affect all variables in a
contemporaneous way. While the regional shock hasnanediate impact on the national evolution, the
latter can affect the region only with a delay. hénference can be conducted on the basis of a
decomposition of the h-step ahead forecast ermothi® exchange rate. In particular, its variance loa

traced to global, regional and idiosyncratic sho&sce these fractions are orthogonal by constrmuct
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they sum of to 1. Hence, the relative contributibithe various shocks to the forecast error vagaran be

interpreted as a percentage.

3 Data and results

The evidence is based on end of month data for maineixchange rates against the US Dollar over the
1999.01 to 2008.12 period, that is after the RusBmancial crisis (Odling-Smee, 2006). Six curriesare
included in the analysis. The Rouble (Russia), Teage (Kazakhstan), the Hryvnia (Ukraine), the Som
(Kyrgyzstan), the Manat (Azerbaijan) and the Leuol@ddva).2 To control for trends arising from the
global economy, gold and oil prices are considdoeth expressed in US Dollar. Moreover, the Dowe3on
industrial index proxies the evolution in the imational stock markets. All data are taken from the
International Financial Statistics of the IMF. Totain insights into possible changing patternshie t
process of economic integration, the sample istsgdlinto two halves, i.e. 1999.01-2003.12 and 20D4
2008.12. This reflects also different conditionpexsally in the Russian economy. For example, odgs
increased singinificantly since 2003 (Borkd, 20Bpth periods are characterized by approximatedy th
same volatility of exchange rates (see Figures d. n However, the volatile observations are at the
beginning of the first sub-sample (that is, in fingt half of 1999) and at the end of the secoratsample

(in the second half of 2008).

The first step is to construct the common regidaelor. At this stage, a VAR model is estimated tfog
CIS exchange rates. According to Sims, Stock antsdvia(2002) and Juselius (2007), it is specified in
levels to capture possible cointegration relatigrstbetween the variables involved. According te th
Schwarz Bayesian information criterion, a lag lénggual to 1 is the optimal choice. Then, a priakip
component is extracted from the VAR residuals. Bu¢he information criteria provided by Bai and Ng
(2002), the first two principal components seerbacappropriate. They represent almost 60 percetiieof
overall variance of exchange rates in the firstsantiple, and 50 percent in the second period. Tthas,
relevance of regional components seems to havealssd over the recent years, i.e. the currencies ha
become more differentiated. In order to avoid idmattion problems in further steps, a unique regio

factor has to be preferred. It is defined as aalirmmbination of the first two principal compore(gee

2 We exclude Belarus as it has a relatively clogeahtial sector dominated by state-owned banks (IR0B9).

Furthermore, the exchange rates are pegged toSbke U

Page7 of 14



Financial Systems, Efficiency and Stimulation of Sustainable Growth Working Paper FINESS.D.5.6.

Figure 2). The weights in the linear combinatiormsup to unity and are constructed due to the
corresponding eigenvalues, i.e. the first principahponent receives a weight of two third. Howevlee,
empirical results are almost identical, when thalysis is done only with the first principal compgm.
Between 2004 and 2008, the CIS factor declined Antjust 2008, then it peaked up in October 2008, a
declined again afterwards.

Figure 2: ClSfactor

Sample 1999 to 2003

2.0 4

151

1.0 4

0.5 A

-2.0 -

Sample 2004 to 2008

5.0

-3.0 -

Source: own estimations.

Page8 of 14



Financial Systems, Efficiency and Stimulation of Sustainable Growth Working Paper FINESS.D.5.6.

In the second step, VAR models are estimated atrittiwidual country level. They include a global
variable, the regional factor and the respectiveéharge rate. To obtain some insights on the robastaf

the results, the global variable is measured, ialies by the gold price, the oil price, and thelation in
international stock markets. As a rule, the SBrimiation criterion recommends a lag order of 1 tgtmut

the specifications. Global, regional and idiosyticrahocks are identified using the triangular cnoe
outlined above, and the relative importance oféhgsocks to explain forecast errors of exchangss riat
assessed by a variance decomposition exercis@abde 1 for the results.

Although the results show a quite heterogeneousmpaimore or less, some similarities emerge. ,Ringt
results are quite different over the two subperidttnce, an analysis for the entire period wouldabgely
inappropriate. More general, this finding pointghe fact that empirical work for the CIS countri#muld
take instabilities into account, as the countriesheeavily in a period of transition. Second, thlevance of
regional shocks seems to have decreased overdhet ygeriod. While the impact shows a drastic rédnc

in Azerbaijan, Kazakhstan, Kyrgyzstan, and Molda¥e, decline has been only modest in the Ukraine.
The only exception from the rule is the Russiameoay, where CIS shocks have gained importance. This
could be, however, also traced to the constructibthe regional factor, where the Russian economy
receives the largest weight. Third, global shocksehbecome more relevant to explain exchange rate
movements, (most importantly in the model Russimthe Dow Jones industrial Index is used), apart
from a few exceptions. This reflects a higher inign in the world economy in the second subsample

implying that many CIS countries have become maiteerable to external shocks.
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Table 1: Decomposition of variance of forecasting errors after 12 quarters
A. Global factor isproxied by theoil price

World Regional Idiosyncratic
1999-2003  2004-2008 1999-2003 2004-2008  1999-200304-2008
Azerbaijan 10.1 69.9 18.8 4.9 71.1 25.2
Kazakhstan 1.7 25.6 53.6 10.2 44.6 64.2
Kyrgyzstan 3.7 36.9 48.0 31.9 48.3 31.2
Moldova 0.0 12.8 14.6 1.1 85.4 86.1
Russia 2.7 21.0 28.4 34.2 68.9 44.8
Ukraine 13.8 7.9 23.0 29.2 63.2 62.9
B. Global factor isproxied by the gold price
World Regional Idiosyncratic
Gold price 1999-2003  2004-2008 1999-2003 2004-2008999-2003  2004-2008
Azerbaijan 1.6 8.9 18.3 18.0 80.1 73.1
Kazakhstan 0.6 46.0 55.5 14.4 43.9 39.6
Kyrgyzstan 50.1 27.9 26.5 45.3 23.4 26.8
Moldova 15.7 16.9 12.3 0.8 72.0 82.3
Russia 12.6 2.4 23.9 32.1 63.5 65.5
Ukraine 0.3 4.2 24.0 32.2 75.7 63.6
B. Global factor is proxied by the Dow Jonesindustrial index
World Regional Idiosyncratic
1999-2003  2004-2008  1999-2003 2004-2008  1999-200304-2008
Azerbaijan 2.7 1.8 16.8 13.7 80.5 84.5
Kazakhstan 0.3 18.4 54.6 12.9 45.1 68.7
Kyrgyzstan 32.6 67.0 34.6 15.9 32.8 17.1
Moldova 11.6 38.8 15.6 14 72.8 59.8
Russia 0.3 80.8 29.3 11.0 70.4 8.2
Ukraine 4.0 28.6 25.1 24.7 70.9 46.7

Source; Own Estimations.

Finally, we try to quantify the effect of the fingal crisis which hit the world economy in Septemb@08.
We use estimated FVAR models for the estimatiorstofictural shocks using the standard Choleski
decomposition. Figure 3 presents the results for preferred FVAR specification with global
developments being proxied by the oil prices.3 \Ae see that all CIS countries experienced a ldaj®b
shock after the financial crisis. The results shbat increasing impact of the world financial isin the

CIS countries during the last quarter of 2008.

% Table 1 shows that this specification yields iemge the highest share variance of forecastimysefafter 12

quarters) explained by world shocks. Further resaié available upon request from authors.
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Figure 3: World Shocksin selected CIS countries, 2004-2008
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4 Conclusion

From an external perspective, the economic devedopmof the CIS countries is expected to be domihate
by the Russian economy, which represents the langaket in the region. Surprisingly, this was faatnd

in the earlier studies, which looked either at $yooization of business cycles or the degree ainioml
integration between the CIS countries.

We address this issue with means of FAVAR modeld,@esent the first analysis of this kind for @&
countries. We decompose exchange rate movememgisltal, regional and idiosyncratic shocks for two
periods: 1999 to 2003 and 2004 to 2008. Our resoltdirm the previous finding that the regional ke

do not account for a significant share of excharage variance in the CIS economies. Moreover, we ca
see that the importance of the regional factordeatined between both subperiods.

In turn, our results show that global shocks, whilt accounting for only a minor share of exchamgte
movements in all economies, tend to gain importafbe financial crisis since September 2008 has bee
playing an important role in this process. Thigspecially true for estimations where global shogkse
included by the development of oil prices. Indegldbal shocks played increasingly important atehd

of 2008. As a result, the financial crisis increhdee vulnerability of CIS countries.

The CIS countries are still very different espdgialith regard to the size of idiosyncratic shoakgheir
economies. We confirm that country-specific factwese the major determinant of exchange rate vegian
in the early period (1999-2003). Also now, the gjiocratic shocks are important especially in Ulaain
Russia, Azerbaijan, and Moldova. The Kazakh econstapds out with a comparably more balanced

structure of global, regional and idiosyncratic cf®in its economy.
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