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The TT Index as an Indicator of Macroeconomic
Vulnerability of EU New Member States

Petr TEPLY — David TRIPE*

Abstract

This paper reviews some of the factors that pitiytcontribute to macro-
prudential weakness, and thus concerns about meorasmic and financial
system health in the new EU member states of GearichEastern Europe. In
general, the consequences of the global 2008 — 26168 were more severe in
some of the new EU countries, and it is usefulettoee to look at the experienc-
es in the different countries to try and understamel reasons for the different
outcomes and look to see what lessons may be tkabme of the factors having
an impact on recovery from the crisis is in currgmelationships, with Estonia,
Latvia, Slovenia and Slovakia being members ofEin®@zone, and some other
countries in fixed exchange rate relationshipsthis paper we present the con-
struction of a new indicator (named the TT indexaleating macroeconomic
vulnerability of the new EU countries, which is #don seven macroprudential
indicators and calculated for the years 2008 and20
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1. Introduction

The global financial crisis that spread from tl-prime difficulties in the
United States has had some severe negative comaegidut it has also had
some welcome outcomes. Not the least of these &éas the opportunity for
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academics, policy-makers and practitioners to neaicd] themselves with nega-
tive financial and economic events (for more dstah consequences of the
global crisis see, for instance, Mandel (2009) uiK2009), Czesany (2011) or
Reinhart and Rogoff (2011)). Although there hadnbseme smaller economic
downturns during the period since the end of Wkt 11, the financial crisis of
2007 — 2009 has generally been acknowledged andkesevere since the great
depression of the 1930s.

This study reports a comparison and contrastinfekffects of the crisis on
a small group of countries which display some sinties in their economic and
financial structures, despite major differencethigir geographies. The countries
that we include in the study are the 10 countrfe€entral and Eastern Europe
(CEE) that joined the European Union in the 2002042 period: Bulgaria,
Czech Republic, Estonia, Hungary, Latvia, Lithuarfaland, Romania, Slo-
vakia and Slovenia. By investigating and discussimgse we generate some
insights into the consequences of the special fesitaf the crisis in different
environments. We learn something of the risks asmkbts associated with dif-
ferent economic and financial structures. Thisthaspotential to inform policy-
-makers in those and other countries of some ottimsequences of economic
shocks in a range of different contexts, and tlouguide future policy-making.
They may be able to learn something of how theylicaihthe flow-on effects of
financial and economic difficulties in the future.

Massive cross-border holdings in CEE banks pogeifiant challenges to
financial regulation and a large number of unresthssues remain such as
fragmentation of financial markets or national detppry and supervisory powers
(Fielding et al., 2010). The issues that underpis paper, in terms of financial
interrelationships being a breeding ground foresjsare not new. Once we start-
ed to have globalised financial markets, eventsni& country could find numer-
ous ways to impact on events in other countrigeutih a multiplicity of trans-
mission channels. A key element in the globalisatid financial markets has
been in the foreign ownership of banks, prior restean which has focused on
a number of different strands. One set of studaslboked at the reasons why
banks expand overseas, from home country and bastry perspectives. Tripe
and Matthews (2003) summarised this by describixngare theories, and noted
that, even in looking just at the four major Auk&na banks, no single theoretical
explanation appeared to dominate.

To and Tripe (2002) failed to find a single tidyp&anation for foreign banks’
involvements in the New Zealand market, beyond estijgg that there seemed
to be a group of longer established banks withedsifit relationships to their host
country market from that which applied to more recarivals. Further insights
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into this were reported by Tripe, Mcintyre and Wd@809), who found a dis-
tinct difference in recognition as foreign betweba longer established foreign
banks and the more recent arrivals.

Yet another factor is banks’ exposure to inteoral financial markets, in
that we have seen how the losses incurred by banksreign markets can
weaken their capital positions for lending intoestimarkets that were otherwise
unaffected. Popov and Udell (2010) outline a prscebereby falling house
values in the USA weakened the balance sheets stiAn, Belgian and Italian
banks which had invested in securities based osetmortgages. This forced
those banks to tighten credit standards in thdisigliaries in Slovakia. Another
side of this is that the higher credit ratings areign banks (which are generally
shared by their subsidiaries in other countriesle ghem greater capacity to
draw in funds from other sources to boost fundslavie for lending. Foreign
subsidiaries are thus able to increase their lgnttirlevels beyond what would
be available through purely domestic bank fundifigis may be seen as con-
tributing positively to credit availability, althgh it is sometimes perceived as
having allowed excessive credit expansion.

Trade flows made a contribution to the spreadhefdrisis, as exporters faced
reduced sales and thus incomes. Countries withIbigis of exports thus faced
significant downturns in income, and this was aanégctor in the spread of the
global financial crisis into countries in South EAsia. These effects would be
expected to differ according to the currency regimeountries with fixed ex-
change rates would be expected to be impacted swwerely than countries
with floating exchange rates, as under floatinggatome of the shock of re-
duced export sales should be absorbed throughxtiaege rate.

The paper continues as follows. In Section 2 wk lm more detail at the
relevant economic data for the countries involweair study, which provides
a background to the new macro-vulnerability indeat twe discuss in Section 3,
the empirical part of our paper. Finally, Sectionchcludes the paper and draw
relevant lessons.

2. Local Economic Conditions of CEE

In this part we discuss and compare local macro@oic conditions of CEE
countries in the 2006 — 2013 period. We have ddi@&EE countries (or new
EU-10 countries) into two groups according to theirrency regimes: (i) new
member states (“NMS Floaters”) — New member stddS) using floating
exchange rates (Czech Republic, Poland, HungaryRamdania) and (i) new
member states (“NMS Fixers”) — New member stateBI$N using the Euro
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(Slovenia and Slovakia) crawling peg (Latvia) orreacy boards (Bulgaria,
Estonia, and Lithuania). Note that countries jagiine Euro have generally been
required to adhere to fixed exchange rate regimaative to the Euro) to estab-
lish their eligibility.

2.1. Economic Performance

There are a number of similarities between theewic conditions applying
in the so-called new EU member states in Centrdl Bastern Europe. These
include, in many cases, foreign ownership of bankpid expansion of credit,
and significant current account imbalances whichehaeen funded by inflows
of funds to the banking system. However, differ€BE countries reported dif-
ferent pre-crisis macroeconomic fundamentals wifeceed economic and fi-
nancial performance of these countries during tbbaj crisis. In the following
part we discuss main macroeconomic and financiakets indicators for CEE:
GDP decline in 2009, high foreign ownership of tmmapid credit growth, cur-
rent account imbalances, loan-deposits ratios, amdncreasing government
debt-to-GDP ratio.

Figure 1
Economic Performance of CEE Countries in the 2006 2013Period
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Source Authors based on FITCH (2010; 2014).

2.2. Foreign Ownership of Banks

In early 2000s privatization of banks in CEE wimshed and all main CEE
banks came into foreign ownership. As a result,yrauropean banking groups
such as UniCredit, Raiffeisen, Erste, KBC or S@ci@énérale entered this market
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and enjoyed high dividends from their subsidiamethe precrisis period. How-
ever, this parent-subsidiary relationship showelld@ double-edge sword dur-
ing the crisis, when some CEE banks suffered loasdgtheir parent banks had
to fund them (e.g. Raiffeisen Bank in Hungary). tha other hand, some CEE
banks with strong deposit base helped their Wegiarant banks with funding
during the crisis (e.g. Erste Group, an Austriankhbavas funded by its Czech
subsidiaryCeska spiitelna).

FITCH (2010; 2014) report a high degree of foredgmership of CEE banks
for both Groups A and B; while Estonia, Slovakial éhe Czech Republic post-
ed the highest shares reaching almost 100%, Slavepbrted the lowest share
around 40%. See Bonin (2010) for a more extensexgew of the foreign
ownership of banks in these economies. In ternmb®theoretical issues can-
vassed in the previous section of this paper, dukh be noted that foreign
entry has largely been undertaken by acquisitioaxigting operations, rather
than by greenfields establishment of new ones. Weaat in the end use this
factor directly in our assessment of the macropntide risks to which our
countries are exposed. For one thing, the diffezsretween the countries in
our study are not great (with the partial exceptidrSlovenia), which means
that it is not a distinguishing factor for the datet. The other major point is
that we do not have a clear prior view as to thpaat of foreign bank owner-
ship on a country’s exposure to macroprudentidsri€ompare to Heryan and
Stavérek, 2012).

2.3. Private Credit Development

Rapid credit growth ranks to one of causes ofsasctypically followed by an
asset-price bubble (Teply, 2010). CEE countries &alarp credit growth in the
2006 — 2008 period (Figure 2), which was causesewgral factors. First, financial
intermediation in CEE is still well below EU levedsd expected convergence in
this respect (in terms of bank assets/GDP ratioE C&lntries reach approx.
100% vs. 200% in the EU). Secondly, CEE countrigzegenced rapid GDP
growth in the observed, which further fuelled them@nd for credit (Stavarek
and Vodov4, 2010).

Finally, foreign-owned banks supported these atestby relatively cheap
funding usually in foreign currency. Unhedged fgrecurrency borrowing by
households remained a key risk for both househatds companies in case of
currency depreciation, what materialized duringahsis. For example, in 2008
the proportion of foreign currency loans to totalubehold loans amounted to
90% in Estonia, 86% in Lithuania, 60% in Latvia%f% in Hungary, where
Hungarian’s forint depreciation against Euro cause@pproximately 30% jump
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in EUR-denominated mortgage instalments for somegdtian households be-
tween August 2008 and December 2009. Not surphsiff@EE countries saw
a rapid decline of private credit dynamics in tleayof 2009, when the global
crisis negatively affected global economy’s perfance. Figure 2 indicates that
private credit growth plummeted in 2009 and evea teuntries (Lithuania and
Latvia) reported year-on-year declines in this year

Figure 2
Credit Expansion Development in CEE in the 2006 —-®.3 Period
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Source Authors based on FITCH (2010; 2014).

2.4. Current Account Balances

A current account deficit is another measure aé@nomy’s overheating. As
CEE countries were growing rapidly, their balanE@ayments current account
showed huge deficits.

Our research shows that NMS Fixers posted higheent account deficits
than NMS Floaters in the precrisis period. Foranse, while Baltic states’
(Estonia, Lithuania and Latvia) deficits exceed&&olof GDP, the Czech Re-
public and Poland’s current account deficits cmteitl up to 5% of GDP
(FITCH, 2010). On the other hand, in 2013 two NN¥&fs (Slovakia and Slo-
venia) reported higher current account surplusespeoed to all NMS floaters
(Figure 3).

! See Klaus (2000) for discussions on causes oéxhkeange rate crisis in the Czech Republic
in 1997, Brada, Mandel and Tomsik (2008) analysimgrtemporal approach to the balance of
payments in transition countries or Janda, Michadkand Skuhrovec (2013) discussing the effect
of credit export subsidies of foreign trade of @eech Republic.
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Figure 3
Current Account Imbalances in CEE in the 2008 — 203 Period
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Source:Authors based on FITCH (2010; 2014).
2.5. Loan-to-deposit Ratios

However, besides macroeconomic imbalances, thkirgasectors’ charac-
teristics had important impacts on the economidéoperance of CEE countries.
The first variable, a loan-to-deposit ratio (LTD)dicates liquidity position of
a banking sector (the lower the LTD ratio, the leiglquidity risk of the sector).
If the LTD is greater than 1, loans provided by ksaexceed deposits gathered
from customers implying the need of financing tlglouinterbank markets,
which proved to be important during the crisistrifst among market players is
weak, liquidity dries very quickly on the interbanmarket, putting pressure on
balance sheets of banks with low LTD ratios.

Figure 4
Loan-to-deposit Ratios in CEE in the Years of 2008nd 2013
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Figure 4 displaying the LTD ratios around CEE does shows that on aver-
age NMS Fixers report higher LTD ratios than NM®dters. On one hand,
Baltic states” ratios exceeded 190% in 2008; orother hand, the Czech and
Slovak banking sectors, more lightly impacted bg tbrmoil, reported LTD
ratios under 80%. Most of the researched countapsrted a decline in LTD
ratios between the years in 2008 and 2013 withpiaes of Bulgaria, Czech
Republic, Slovakia: their LTD level remained stdllatively low compared to
the others, however.

2.6. Liquidity Risk Ratios

Since liquidity risk materialized during the firaal upheaval, we have in-
cluded a second variable describing this type s ia macroeconomic liquidity
risk ratio that seeks to assess the risk of arrmadtéiquidity crisi$ by expressing
the level of a country’s liquid external assets @ercentage of its liquid external
liabilities defined by FITCH (2010; 2014), which eonsistent with standard
text-book approaches to country risk assessmenin(ieas and Cornett, 2011).
A higher liquidity ratio implies a better liquidityosition for a country; while the
Czech Republic reported the highest ratio (185.@8ftong the investigated
countries, other countries such as Estonia, PdaddSlovenia posted the lowest
values of this indicator (Figure 5).

Figure 5
Liquidity Risk Ratios in CEE in 2008 and 2013
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2 For more details on liquidity risk in CEE banks,sfee example, Blahova (2012), Bruna and
Durcakova (2012) or Vodova (2013a; 2013b), disaussiof risk management practices in CEE
we refer to Baran and Witzany (2014), &k (2010), Hlavéek, Horvath and Hainz (2014),
KriStoufek (2010), Skiepa (2013), Stadnik (2013; 2014) or Vacha, Barund\oSvrda (2009).
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2.7. Government Debt

The global crisis resulted in weaker banking sscémd deterioration of pub-
lic finance around the world as documented by messearchers including
Reinhart and Rogoff (201%).

Although a central government debt-to-GDP ratidC&E countries sits well
below the Maastricht treaty’s level of 60% (excEptHungary and Slovenia
as of the end of 2013), the dynamics of increagiogernment debt of these
countries is alarming (Figure 6). This fact highlig the importance of public
finance reforms in both NMS Fixers and NMS Floatdswever, these re-
forms are hard to implement in the European Uniaimere an illusion of infi-
nite economic growth failed, as documented by sifign or recession wit-
nessed in the Eurozone in middle 2014. We belibae structural reforms will
not happen in the EU in coming years due to elaetiinded politicians with
their short-term orientation and therefore lostatkxs of the EU are expected
as happened in Japan since 1990s. Moreover, we agfte Sttorova and Teply
(2014) stating that ‘zombie’ bartkwill hamper economic recovery of the EU
in coming years.

Figure 6
Central Government Debt/GDP Ratios of CEE Countriesn the 2006 — 2013 Period
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3 For general discussion on the recent global casi$ public finance in CEE see Tepperova
and Klazar (2012), Tepperova, Vancrova and Vit€kl@) or Louzek (2013).

4 We follow Sutorova and Teply (2014) and defineombie bank as a financial institution
with (i) a price-to-book value ratio < 1, (ii) agetive economic worth, (iii) mispriced assets and
(iv) support by government” bail-outs and guaramtée.g. Citibank, Commerzbank, Credit
Agricdle, Crédit Immobilier de France, Royal BarfkSzotland, UniCredit, German Landesbanken,
or Spanish cajas).
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3. The TT Index as a New Macro Vulnerability Index

For assessing macroeconomic situations of CEEtuesmwe have created of
a new macro vulnerability index (TT Ind@xhat evaluates each investigated
country based on a total score (TT index) compygisaven variables. Firstly,
based on previous research and data availabilithawe selected these seven
macroeconomic variables: Liquidity ratio, Credipbgth, Current account bal-
ance, Loan-deposit ratio, Government debt-to-GDiB,r&X loans | (% of total
household loans) and FX loans Il (% of total cogberoans). Secondly, we set
ranges (adjusted to a normal distribution of intticsl values) for each variable
and assigned scores (1, 2 or 3) for each countriigher value of a variable
indicates lower risk for the country’s macroecoromituation and the same
holds for the TT index. For example, Bulgaria“srecfior Liquidity ratio is 3,
because Bulgaria reported a high Liquidity ratioohshe end of 2008 (130%)
meaning above-average value among CEE countrieallfi we simply sum-
med up the scores for each country and set thendi@xi (Table 1). Detail de-
scriptions for each variable and country are dbsedrin Appendix.

Table 1
Calculations of the TT Index for CEE Countries in 208
V01l V02 V03 V04 V05 V06 Vo7

Liquidity | Credit CA
Country ratio growth | balance| LTD | Gov.debt | FXloans || FXloans Il | Total
Bulgaria 3 1 1 2 3 2 2 12
Estonit 2 2 1 1 3 1 1 9
Latvia 3 3 1 1 2 1 1 10
Lithuanie 2 2 1 1 2 2 1 9
Slovakie 2 2 2 3 2 3 2 16
Sloveni: 1 2 2 2 2 3 3 15
Average TT index for Fixers 118
Standard deviation for Fixers 31
Czech Republic 3 3 3 3 1 3 2 17
Hungan 2 2 2 2 1 1 2 11
Polanc 1 1 3 2 1 2 2 1C
Romani: 2 1 1 2 3 2 2 11
Average TT index for Floaters 123
Standard deviation for Floaters 3.2
Source:Authors.

3.1. TT Index for 2008

The highest TT index in 2008 was recorded for@zech Republic and Slo-
vak Republic, while the lowest values were repoftedEstonia, Lithuania and
Latvia — the three smallest countries in the staayl which would be expected

®The TT index is named after the authors of thighgtiVhen constructing this index, we were
inspired by Jakubik and Teply (2011) and Teply @rige (2012).
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to suffer from limited development of their finaatmarkets. Surprisingly, Es-
tonia got the lowest score although it was to jbi@ Eurozone in January 2011,
which should imply relative fiscal and macroeconorsiability. However, the
Maastricht criteria government deficit, governmeabt, inflation rate, long-term
interest rates and Exchange rate mechanism (ERNMhietbership differ from
those applied at the TT index that includes monarfcial markets” indicators.
On the other hand, the Euromoney credit risk ratihgstonia fell sharply in the
late 2009 and early 2010, what confirms our rethdt this country’s perfor-
mance was not based on strong macroeconomic fumdalmneWe should high-
light Estonia’s high loan-to-deposit ratio, lowdidity ratio and a high share of
FX loans in both corporate sector and households.

3.2. TT Index for 2013

The highest TT index in 2013 were recorded in Brigand Romania, what
might seem surprising. However, when analyzing alVeesults we find that
these countries improved their TT indices signifita compared to the year
2008. On the contrary, both Slovenia and Slovadgrted a 3-notch decrease in
the TT index as their macroeconomic fundamentaisrideated more than com-
pared to the other countries. Estonia reporteddiest value of TT index in
2013 because it reported weaker fundamentals tre@npeers in 2008 with one
exception: a government debt/GDP ratio. Regardimgy fact that Estonia, to-
gether with the Czech Republic, reported the high#¢ECH rating (A+) as of
the end of 2013, we can conclude that rating agsnmonsider the government
debt/GDP ratio very important for country’s rating.

Table 2
Calculations of the TT Index for CEE Countries in 2013
VO1 V02 VO3 V04 V05 V06 Vo7

Liquidity | Credit CA
Country ratio growth | balance | LTD | Gov.debt| FX loans || FXloans Il | Total
Bulgaria 3 2 2 2 3 2 2 16
Estonia 1 1 1 1 3 1 1 6
Latvia 2 2 1 1 2 1 1 8
Lithuania 2 3 2 1 2 2 1 12
Slovakia 1 2 3 2 1 3 2 13
Slovenia 1 3 3 1 1 2 3 12
Average TT index for Fixers 11.2
Standard deviation for Fixers 3.6
Czech Republic 3 1 1 3 2 3 3 14
Hungary 2 3 3 2 1 1 2 13
Poland 2 1 2 2 1 2 2 10
Romania 3 3 2 2 2 2 2 16
Average TT index for Floaters 13.3
Standard deviation for Floaters 25

Source:Authors.
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3.3. Comparison of the TT Index between 2008 and 2013

When comparing CEE countries in terms in termgheir exchange rate re-
gimes (e.g. Fixers and Floaters), in 2008 the Biymsted the slightly higher
average TT index (12.3) compared to the FloatetSBj1while in 2013 this dif-
ference increased (13.3 vs 11.2). As the resultg saross both Fixers and
Floaters, we cannot say which regime is better,dvaw(see Figure 7). The rea-
son for the lack of distinction here is that thare both well and poorly perform-
ing countries in both groups. Countries which a# pf the Eurozone have gen-
erally had to achieve good economic performance @mdition of membership,
whereas some other countries with fixed rates gteugp a turbulent economic
climate. On the other hand, there are countries asdhe Czech Republic which
show good economic performance, but which placeflesus on membership of
the Eurozone. A conclusion that we might look tavdform this is that currency
arrangements are not of themselves important faropaudential stability: what
matters is how an economy is managed overall. Heweaatings agencies rank
the level of government debt as very important.

Figure 7
TT Index for CEE Countries in 2008 and 2013
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Key areas where there would appear to be diffe®between countries with
fixed and floating exchange rate regimes are ipaesof the current account
balance, loan to deposit ratio and government dabthe case of the current
account balance, the worse performance of the fixathange rate countries
should be no surprise, as their exchange ratesotéenadjusted in response to
imbalances. Higher loan to deposit ratios, agdioukl not be a surprise as ex-
ternal sourcing of funds does not carry the riskewthange rate depreciation
(and this is arguably facilitated by foreign banknership). Figure 1 implies that
the fixed exchange rate countries showed worseomsienperformance during
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the crisis period. By contrast, in the case of goweent debt, the existence of
a fixed exchange rate arrangement may limit a govent’s ability to borrow,
while fixed exchange rate countries will also nesate in the way of reserves to
cover external payments (the liquidity ratio).

Conclusion

This paper has sought to review some of the fadtat potentially contribute
to macroprudential weakness, and thus concernst abacroeconomic and fi-
nancial system health in a selection of ten CEEht@ms. We have not taken
account of every potentially relevant factor (sash for example, foreign own-
ership of banks, as discussed above), but we havetimeless identified a range
of factors which are important for assessing macmgntial factors to which
countries’ banking systems are exposed. As ceb#naks around the world give
increased attention to such issues, we believetligae is value in looking at
practical ways by which such issues can be expldsalalso note that we have
constructed our index using two years’ data orlyvould be interesting to ex-
plore the ways in which values of the TT index nhighange through time. Over
time, with more observations, a set of more rolsasting parameters might be
established, which could allow for a more robudt cfevalues for the index.
However, even with what we have done, we have etestmething of a watch-
list of countries at risk.
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Appendix

Definitions of Variables Included in the TT Index

Variable Definition
Country’s liquid external assets as % of its ligeidernal

1. Liquidity ratio liabilities
2. Credit growth Private credit growth in %
3. Current account balance Current account balane
4. Loan-deposit ratio Loan-deposit ratio in %
5. Government debt-to-GDP ratio Government del@®BiR ratio in %
6. FX loans | (% of total household loans) FX loan%o of total household loans
7. FX loans Il (% of total corporate loans) FX ledn % of total corporate loans

Source Authors based on FITCH (2010; 2014).



