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Abstract

The European Commission’s Scoreboard of Macroeconomic Imbalances is a rare
case of a publicly released early warning system. It was published first time in
2012 by the European Commission as a reaction to public debt crises in Europe.
So far, the Macroeconomic Imbalance Procedure takes a one-size-fits-all approach
with regard to the identification of thresholds. The experience of Central and East-
ern European Countries during the global financial crisis and in the resulting public
debt crises has been largely different from that of other European countries. This
paper looks at the appropriateness of scoreboard of the Macroeconomic Imbalances
Procedure of the European Commission for this group of catching-up countries. It
is shown that while some of the indicators of the scoreboard are helpful to predict
crises in the region, thresholds are in most cases set too narrow since it largely disre-
garded the specifics of catching-up economies, in particular higher and more volatile
growth rates of various macroeconomic variables.
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1 Introduction

Through the reform process of European institutions in the follow-up to the out-
break of the debt crises in the European Union, the Macroeconomic Imbalance Pro-
cedure (MIP) has been enacted as part of the so-called six-pack regulations (Euro-
pean Commission 2011a). Its creation emerged from the fact that macroeconomic
imbalances were observed within the Union prior to the crises. The use of an early
warning system is an established tool for other international institutions, such as the
International Monetary Fund, or national authorities, such as central banks. New
features of the scoreboard of the European Commission (EC) compared to other
early warning systems include the following: (1) its procedure and results are pub-
lished; (2) it provides a formal basis for political discussions; and (3) it implies con-
sequences for European Union (EU) member countries that fail to score (Moschella
2014). The political argument behind the MIP is that building up imbalances might
not only result in crisis vulnerabilities in single member states, but could also affect
other member states negatively, owing to contagion of crises or costly interventions.
Consequently, the observation of imbalances results in requests for reform and can,
if reform proposals are considered to be inadequate, lead to financial sanctions.

In more detail, EC-Regulation 1176/2011 sets out the principles and rules gov-
erning the MIP (European Commission 2011b). It takes a wide approach and leaves
room for judgment. It defines four categories of imbalances: “no imbalances”,
“imbalances”, “excessive imbalances”, and “excessive imbalances with Excessive
Imbalance Procedure (EIP)”. The regulation states that the Commission should
undertake an “economic reading” of the scoreboard indicators, since underlying
economic developments need to be considered. The so-called economic reading
is regarded as essential since the nature of the imbalances can vary significantly
throughout member states, but it does not clarify the procedure. So far, no fines have
been imposed, but several countries have had to endure in-depth reviews and had to
subsequently present proposals for economic adjustments to curtail macroeconomic
imbalances.

Just as crises resulting from imbalances in member states generate costs for the
country of origin as well as the reminder of the EU, costs in the form of reputa-
tion losses might also be incurred from being categorised as showing “imbalances”.
The MIP procedure itself is costly to the taxpayer. Thus, the scoreboard ought to
be as precise as possible. It should avoid triggering false alarms, which can result
in costly economic adjustment programmes, governmental fines, reputation losses
and administrative costs. It should, however, also avoid missing an impending crisis
and thus creating costs not only for a single member country but also for the remain-
der of the Union. To this end, the economic literature suggests a range of different
methods for the calibration of early warning systems, especially those that aim to
minimize the potential errors of such early warning systems. In this paper, univariate
probit estimations are used for the calculation of error-minimizing thresholds and
for the assessment of the scoreboard.

In contrast to previous studies, we focus exclusively on Central and Eastern Euro-
pean Countries (CEEC). We believe that the types of crises observed in different
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regions vary in their causes and expressions, as well as in terms of their use of early
warning indicators. In particular, we expect that the structural differences of catch-
ing-up economies as compared to the rest of the EU become of equal importance
for the accuracy of early warning systems. We hypothesise that CEEC show more
volatile and higher rates of growth for various macroeconomic variables due to the
catching-up process and therefore expect that thresholds set by the EC in the MIP
are set too narrow to be optimal thresholds in an early warning system. So far, the
MIP takes a one-size-fits-all approach with regard to the identification of thresholds
(differentiating between euro and non-euro countries for a few indicators). The aim
of this paper is therefore to derive specific optimal thresholds for CEEC.

The paper aims to take stock of the usefulness of the scoreboard by measuring
its performance in forecasting crisis and non-crisis periods in CEEC and proposes
adjustments of thresholds and indicator selection. Our research question is as fol-
lows: Would a specific formulation of thresholds on the scoreboard for CEEC gener-
ate better results for the early warning system and therefore fewer costs for member
states and the EU? We hypothesize that the construction of specific thresholds of
early warning systems for CEEC leads to better forecasting results and therefore to
the creation of more appropriate policies.

The paper is structured as follows: in Sect. 2, the methodology employed is
described. Section 3 describes the data used. Section 4 presents the results. Con-
cluding remarks are included in Sect. 5.

2 Methodology

The method of the EC to derive thresholds, the so-called statistical approach,
assumes a certain quantile for the statistical distribution of a variable to be indicative
(European Commission 2012a). This, in contrast to the economic literature, is done
without defining a dependent variable—no such variable specification has yet been
published. Thus, there is no optimization procedure for thresholds with regards to
error minimization that could be reproduced in this paper. We rely on the academic
literature to derive our optimal thresholds.

The empirical literature on early warning systems uses different approaches
that vary with respect to techniques employed. Standard approaches are bivari-
ate logit/probit-models and signals approaches, as presented in Kaminsky and
Reinhart (1999).! Logit/probit-models use the bivariate variable crisis/no crisis
as the endogenous variable, and estimate the impact of different sets of explana-
tory variables.” Signals approaches are non-parametric approaches® that examine

! For a more detailed survey on Early-Warning Systems, see Abiad (2003) and for a test, see Knedlik
and Scheufele (2008).

2 Examples include Berg and Pattillo (1999), Bussiere and Fratzscher (2006) and Lo Duca and Peltonen
(2013).

3 These are methods that do not depend on specific assumptions about probability distribution and do
not include the fitting of parameters.
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the behaviours of potential explanatory variables prior to detected crises and that
compare these behaviours with those of non-crises periods. When some variables
pass a certain threshold, their changes are used as crisis signals (Briiggemann and
Linne 2002; Edison 2003). The disadvantage of the signals approach is its inabil-
ity to show statistical significance for the derived thresholds. In addition to these
two techniques, further concepts outlined in the literature include artificial neural
networks, whose advantage is the reflection of complex interaction between the
variables (Nag and Mitra 1999; Peltonen 2006; Ristolainen 2018); value-at-risk
models (Bléjer and Schumacher 1998); restricted VAR models (Krkoska 2001);
Baysian techniques (Christofides et al. 2016); random forests (Alessi and Detken
2018), and Markov-switching approaches, which do not depend on an a priori
definition of crises (Abiad 2003; Knedlik and Scheufele 2008).

In this paper, we first employ a signals approach to derive optimal thresholds
based on assumed preferences of politicians. Due to various time lags resulting
from limited timely data availability levels and politician reaction times, we use a
rather long crisis window of 2 years. We drop observations in crisis periods and
the 2 years after a crisis due to expected anomalies during these times. We then
calculate individual crisis thresholds for each variable that distinguish tranquil
periods from crisis periods. The challenge lies in the fact that the threshold must
not be too loose (probably not detecting crises) or too tight (probably creating
a false alarm). To solve the trade-off between these two forms of error, a utility
function for politicians is used as is presented in Alessi and Detken (2011). We
assume equal weights on preference to avoid the two types of errors respectively.
To derive optimal thresholds, we take a set of economically reasonable thresholds
and calculate the losses of these thresholds due to both types of errors. We then
use the threshold that minimizes losses in the utility function as the “optimal”
threshold. Smaller losses lead to higher utility levels. Thus, the greater the util-
ity level, the better the indicator. The utility value can range from —0.5 to +0.5.
Only indicators with utility values of greater than zero are useful in predicting a
crisis. Indicators with non-positive values are left out of further consideration.

Second, we employ univariate-probit pooled-panel models. We are using the
fact that the above derived crisis thresholds correspond to a fixed probability of
a crisis in a probit model. This allows us to derive confidence bands around the
crisis thresholds. In general the probit models take the form of (see, e.g., Wool-
dridge 2010, chapter 15):

Pr (y, =1

x,) = @(x;p). )]

We consider y, to be a binary variable that takes the value of zero in tranquil periods
and a value of 1 in the 2 years before a crisis as described in Kaminsky et al. (1998).
The vector x, consists of just one indicator variable each to derive thresholds. We
also include a constant. To calculate the 80% confidence band we perform a simple
bootstrap. In particular, we first calculate the crisis probability of the optimal thresh-
old resulting from the univariate-probit estimation. We call this the optimal crisis
probability for now. We then bootstrap the two coefficients of the univariate-probit
model from a multivariate normal distribution (100.000 draws) using the estimated
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coefficients and variance—covariance as an approximation of the first and second
moments of the distribution. With the bootstrapped coefficients, we are able to cal-
culate the distribution of optimal thresholds that correspond to the optimal crisis
probability. We report the 10th and 90th percentile of the distribution of optimal
thresholds to indicate the 80% lower and upper confidence bands.

In a third step, we include all indicators of significance into a multivariate-probit
pooled-panel model to test for the overall explanatory power of the early warning
system.

3 Data

The first step in constructing an early warning system is defining crisis periods. In
regard to, the MIP scoreboard, it is not clearly defined which types of crises are
meant to be signalled. It can, however, be assumed that politicians were aware of the
types of crises that the European Union was facing at the time of the scoreboard’s
introduction. The crises emerged from macroeconomic imbalances, which in some
cases led to financial crises and in other cases resulted in public-debt crises. Since
the initial scoreboard design was established, the Commission has undertaken sev-
eral adjustments of indicators as well as data revisions and threshold updates (in
2012, 2013 and 2015), but not in the direction which this paper suggests, namely the
consideration of the specificities of CEEC.

A public-debt crisis can be understood as a state in which governments fail to or
have difficulty in repaying their debts. One obvious empirical definition of public-
debt crisis might therefore be a government default. This definition might be too
narrow, if one considers that a default might just have been avoided as a result of
assistance from European or international institutions, or even other governments.
Thus, a second possibility to define a crisis empirically might be to refer to situa-
tions when International Monetary Fund or the European Union programmes have
been provided to a country in crisis. This approach is, however, also not without
its problems. First, these programmes usually only start after a crisis has happened.
Thus, the dating of the crisis might be too late. Second, the crisis might be stopped
by measures other than programmes of international institutions. For example, the
Central Bank could announce that it will do whatever it takes to avoid defaults. In
this case, the crisis might be overcome without any programme in place. Therefore,
in this paper, other types of definition are used.

Countries typically default on their debts when refinancing becomes too expen-
sive due to increased risk premiums on government bonds or loans. A high spread
of government-bond yields can be interpreted as a serious doubt in a government’s
capacity to service its debt in the future. As the reference in spreads, we use the
average of the yields of AAA-rated countries of the European Monetary Union
(EMU). Thus, the spread between government bond yields and a riskless reference
rate is used as the first definition of debt crises in this paper, as described in Knedlik
and von Schweinitz (2012). As high government-bond spreads do not necessarily
lead to default, we refer to these events as times of ‘fiscal stress’ or ‘crisis’. Data
on 10-year government-bond yields are taken from Eurostat and IMF International
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Table 1 Crisis dates. Sources: Nominal and real spreads: own calculations based on Eurostat, IMF Inter-
national Financial Statistics and Thomson Reuters; Systemic financial crises: Lo Duca et al. (2017)

Nominal spreads Real spreads Systemic
financial
crises

Bulgaria 2009 2014, 2016 2007-2011
Czech Republic 2007-2010
Estonia 1999-2002, 2008-2009 1999-2000, 2009 2009-2010
Croatia 2009, 2011-2012, 2016 2010-2012, 2015-2016

Lithuania 2009-2010 2009-2010 1999
Latvia 2009 2001-2003, 2009 1999
Hungary 2004-2006, 2008-2014 2011, 2013-2014

Poland 2001 2016 2007-2009
Romania 2005-2006, 2008-2012

Slovenia 2002, 2012-2013 2012-2013

Slovakia 2009-2010

Financial Statistics and AAA-rated government-bond yields are taken from Thom-
son Reuters. Fiscal stress is present when the spread exceeds the mean of all spreads
by more than one standard deviation.

However, since CEEC have, in part, their own domestic currencies in place and
show heterogeneous inflation developments, nominal spreads of interest rates might
simply reflect inflation differentials that could mask real spreads and therefore fiscal
stress. Thus, we apply, as a second crisis definition real interest rate differentials by
employing Eurostat data on consumer price inflation. Again, fiscal stress is indicated
when the real spread exceeds the mean of all real spreads by more than one standard
deviation.

For a third crisis definition, we broaden the scope beyond fiscal stress and assume
that the scoreboard could also be meant to signal a financial crisis in the banking
sector. We refer to Lo Duca et al. (2017) and use their systemic financial crises iden-
tification. An overview over all crisis periods is presented in Table 1. Since the sam-
ple of Lo Duca et al. (2017) ends in 2016 and interest rate spreads are not available
before 1999 for most countries under observation, we limit our sample to the years
1999-2016.

As explanatory variables, which are meant to indicate upcoming crises, we exclu-
sively use the indicators of the MIP scoreboard. The use of official Eurostat data
also defines the data frequency (annually).

The scoreboard consists of 14 indicators denoting the presence of macroeconomic
imbalances (see European Commission 2012a, b). Scoreboard indicators include:
the current account balance relative to GDP, the net international investment posi-
tion to GDP, the export market share, nominal unit labour costs, the real effective
exchange rate, private sector debt relative to GDP, the flow of credit to the private
sector, house prices, general government-sector debt relative to GDP, the unem-
ployment rate, the total financial sector liabilities, the activity rate, the long-term
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unemployment rate, and the youth unemployment rate. Official thresholds for these
indicators are shown in Table 3. The selection of the indicator variables emerged
from political as well as academic debates. What is more, this selection has some-
times been driven by opposing aims. One example is that for reasons of transpar-
ency, the scoreboard was aimed at including as few indicators as possible. However,
for better results, the early warning systems should include as many good indicators
as are available. This is particularly important because the characteristics of newly
emerging crises might be different from those of past crises. In the present analysis,
we use the original annual scoreboard data provided by the EC. This also implies
that data is not always available for all years in all countries under consideration.

The first indicator is the current account balance. It is expressed as the 3-year
backward-looking moving average of the ratio of the current account balance to
GDP. The threshold defined by the EC is two-sided. Thus, signals are sent if the
realization of the current—account-balance-to-GDP ratio is below —4% or above
+6% for all countries. The current account balance is probably the most obvious
indicator for international macroeconomic imbalances. Continued deficits might
indicate a loss of international competitiveness and therefore a risk of crises. Longer
lasting surpluses do not constitute risks for the surplus country, but rather for all
other countries.

The second indicator is the net international investment position, which accumu-
lates current account balances over time. It indicates whether the short-term current-
account imbalances are levelled over time or accumulate to larger foreign indebt-
edness. Also, this indicator is expressed as a ratio to GDP. The threshold is set at
—35% for all countries. Thus, if the net international investment position is less than
—35% of GDP, the indicator is sending a signal.

The third variable is the change in the export market share over 5 years. If a coun-
try loses more than 6% of its share in export markets, a signal is sent. That threshold
is given by the EC for all countries. In addition, this variable addresses issues of
competitiveness. It only takes the export side of the current account and compares it
to international competitors. Thus, it is focused on the balance sheet total instead of
its balance.

The fourth indicator is nominal unit labour costs. The EC uses the percentage
change of nominal unit labour costs over 3 years. While the above-described indi-
cators can be interpreted as results of losing or gaining competitiveness, the unit
labour costs can be seen as one cause of the changing competitiveness of economies.
Unit labour costs not only measure changes in wages but rather combine changes
in wages with changes in productivity. If wages increase faster than productivity,
unit labour costs increase. If wage increases are less than productivity increases, unit
labour costs decline. Thus, with this indicator, the threshold depends on belonging
to the Eurozone. For euro countries, the threshold is 9%, for non-euro countries a
signal is sent if the unit labour costs increase by more than 12% over that period of
time.

The fifth indicator is the real effective exchange rate. The Commission uses the
percentage change of the real effective exchange rate, based on consumer prices over
3 years and a basket of 42 trading partners. A change in the real effective exchange
rate therefore indicates a change in relative consumer prices. It is, just as with unit
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labour costs, an indicator of a potential cause of changes in competitiveness. If
domestic prices increase relative to foreign prices by more than what a change in the
nominal exchange rate compensates for, a country faces a real currency apprecia-
tion. This means that it might face difficulties in selling domestic goods on interna-
tional markets. Also with this indicator, the EC differentiates between euro countries
and non-euro countries, and the threshold is two-sided; the threshold for Eurozone
countries is F 5%, and for non-euro countries F 11%.

The sixth indicator is private sector debt, which is expressed as a ratio to GDP.
The official threshold for all countries is 133%. If the level of private debt exceeds
this threshold, a signal is sent. With this sixth indicator, the scoreboard turns towards
domestic imbalances in the European economies. Private sector debt here means the
debt of the private sector excluding banks. The time before the crisis reveals a large
increase in private debt, which indicates increased vulnerability to banking crises
and might signal the potential for fuelling asset-price bubbles.

The seventh indicator is the flow of credit to the private sector. Thus, it is the flow
component to the stock of private-sector debt. This might indicate credit-fuelled
asset price bubbles or vulnerabilities and is expressed as a ratio to GDP. If credit to
the private sector exceeds 14% of GDP the indicator sends a signal. The threshold is
applicable to all countries.

The eighth indicator is the house-price index and measures the percentage change
of deflated house prices over the previous year relative to the consumption deflator.
The threshold is the same for all countries. If the relative increase in house prices
exceeds 6%, the indicator sends a signal. The house-price indicator is included in the
scoreboard because house prices have been observed to increase in some countries,
namely Spain and Ireland or Latvia before the crisis. The reversal of asset-price bub-
bles in the property sector leads to the credit defaults that contributed to the banking
crises.

The ninth indicator is general government-sector debt. It is defined by the Maas-
tricht criterion and is expressed in relation to GDP. If public debt is greater than 60%
of GDP, a signal is sent. Again, this threshold is used for all countries. The public-
debt indicator is the only one that was also used before the debt crises in Europe, but
with limited success.

The tenth indicator is the unemployment rate. The EC calculates a 3-year, back-
ward-looking moving average. The universal threshold for all countries is 10%. The
unemployment rate is meant to reflect the efficiency and flexibility of economies to
use their scarce resources in the production process. Thus, persistently high levels of
unemployment might indicate a limited ability to adjust to economic developments.

The eleventh indicator, introduced after the first application of the scoreboard in
the MIP, is that of total financial-sector liabilities.* The financial sector was ignored
in the initial scoreboard, although the recent crises arose from this sector in many
European countries. If the financial sector expands very quickly, it might indicate
that the banking sector is taking excessive risks, which can consequently enhance

4 For the addition of a financial sector indicator, see European Commission (2012c).
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the vulnerability of that sector to economic shock. The scoreboard’s threshold for
the annual change in the liabilities of the financial sector—the same for all countries
of the European Union—lies at 16.5%.

In the fifth annual round of the MIP in 2015, three employment indicators were
added to the main scoreboard.’ The inclusion of new employment variables should
strengthen the analysis of macroeconomic imbalances by the EC. Thus, the twelfth
indicator is the activity rate, defined as the number of active population (employed
and unemployed) aged 15—64 over total population of the same age range, expressed
in 3-year change. The scoreboard’s threshold for all European countries is —0.2%.
Between 2013 and 2014, an increase of between 0.2 and 0.3% was recorded in
almost all countries in the EU, which can largely be attributed to the structural
increase in the number of women and older workers participating in the labour
market.

The thirteenth indicator is the long-term-unemployment rate of the active popu-
lation aged 15-74, as percentage change over the last 3 years. The threshold lies
at 0.5%. The persistence of long-term unemployment has implications for the
efficiency of labour-market matching and the risk that unemployment becomes
entrenched.

The fourteenth indicator is the youth unemployment rate of the active population
aged 15-24, as a percentage point change over the last 3 years. The threshold lies at
2%. The youth unemployment rate is an early indicator of worsening labour market
conditions. It also signals lowered potential output (via a loss of skills formation,
scarring effects, and foregone earnings in the future) and is associated with a higher
level of social exclusion.

Some summary statistics of the indicators is depicted in Table 2.

The observation of various indicators supports our hypothesis. For the current
account indicator, the MIP threshold of —4% is already crossed on average, while
pre-crisis values range between —6.3 and —8.0%, depending on the type of crisis.
Fluctuation of the real effective exchange rate are, for some types of crises even
lower in pre-crisis periods as compared to tranquil periods. The export market share
does not drop on average in pre-crisis periods. Unit labour costs increase on aver-
age by 27% in CEEC, quite significantly above the MIP threshold of 12% for non-
euro countries. In addition, the unemployment rate is on average already above the
MIP threshold. Changes in the activity rate are on average positive in pre-crisis peri-
ods, contrary to the —0.2% threshold of the MIP and long-term unemployment as
well as youth unemployment which seems to decrease on average before crises and
not to increase as the MIP threshold suggests. As it would be assumed for catching
up economies, levels of the international investment position are largely negative,
with —55% on average below the MIP’s threshold of —35% and private debt lev-
els of 133% (the MIP threshold) can only be found in five out of 196 observations.
Similarly, public debt levels of about 60% are only found in three countries and not
always in the periods preceding crises.

5 For the addition of employment indicators, see European Commission (2015a, b).
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4 Results

Table 3 presents the results of calculating optimal thresholds using the signals
approach. Out of the 32 optimal thresholds that yield positive utility, we have found
19 optimal thresholds to be wider as compared to the MIP’s thresholds and ten opti-
mal thresholds to be narrower. In just three cases, we have found the optimal thresh-
olds to be in line with the thresholds employed in the MIP.

In more detail, we have found for the current account, the optimal threshold
between —6 and — 11% to be wider when compared to the official threshold of —4%
for all types of crises. We do not consider the upper threshold of +6% of the MIP,
since it yields negative utility for all types of crises. Similar the optimal thresholds
for the international investment position with between —41 and —70% are wider as
the MIP’s threshold of —35%. Regarding the real effective exchange rate, we have
found negative utility for real spreads (and exclude that threshold from further anal-
ysis). For nominal spreads the optimal threshold is wider as the proposed thresh-
old of the MIP, while for financial crises the optimal threshold (¥6%) would be
more narrow. The export market share-threshold is producing non-positive utility for
nominal spreads as well as for financial crises. For real spreads, the optimal thresh-
old (—5%) is near the MIP’s threshold of —6%. For unit labour costs we find a more
narrow optimal threshold for the case of nominal spreads, an optimal threshold of
12% in line with the MIP’s threshold for real spreads and a wider optimal threshold
for financial crises. For house prices, we have found no positive utility for the case
of real spreads while for the two other types of crises a wider, 11% threshold would
be optimal. For private credit flows, the optimal thresholds would be narrower with
regard to nominal spreads (5%) and financial crises (8%) and wider for real spreads
(24%) when compared to the MIP’s threshold of 14%. With a range of between 100
and 120% the optimal threshold would again be narrower when compared to the
MIP’s threshold of 133% for private debt. The optimal threshold for the public debt
indicator yields no positive utility for the case of financial crises, while the optimal
threshold for real spreads (45%) would be narrower and for nominal spreads (80%)
wider than the MIP’s threshold of 60%. Besides the non-positive utility for the case
of real spreads, we have found the optimal thresholds of the unemployment at 11%
for nominal spreads and 10% for financial crises to be close to the MIP’s threshold
of 10%. The optimal thresholds for the financial sector liabilities are between 23 and
27% wider for all types of crises when compared to the MIP’s threshold of 16.5%.
The MIP’s threshold for the activity rate of —0.2% has been found to be too narrow
for the cases of nominal and real spreads and too wide for financial crises. The long-
term employment and youth unemployment indicators yield no positive utility for
nominal spread crises and financial crises but positive utility for real spread crises
where for both indicators the MIP’s threshold is set too narrow.

While the results tend to support our hypothesis, the non-parametric signals
approach does not allow for conclusions regarding the statistical significance of the
findings. In particular, we cannot be sure (1) whether the optimal thresholds are sig-
nificantly different from zero and (2) whether the optimal thresholds are significantly
different from the thresholds proposed by the MIP. To this end, the results of the
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univariate panel estimations and the calculated thresholds are presented in Table 4.
It shows that out of the 32 thresholds with positive utility, we have found just 14
thresholds to be significantly different from zero. Out of the 14 significant thresh-
olds, six are significantly different from the MIP’s threshold using a 80% confidence
band. In four of the later cases (the current account, financial sector liabilities and
the international investment position for two types of crises), we find the official
threshold being too narrow, not taking the dynamics of emerging market economies
into account. In two of the cases (private credit flows and private debt), the official
thresholds are too wide, neglecting the specifics of CEEC, e.g. that debt levels of
other EMU countries are not (yet) been reached.

Results for multivariate estimations are presented in Table 5.

For all three models, we have found satisfying coefficients of determination, indi-
cating that the models have explanatory power. Looking at the signs and signifi-
cance of individual coefficients shows that taking cross-dependencies and potential
collinearity of variables into account leads to insignificance of the contributions of
some of the variables. However, all variables with significant coefficients show the
same signs as in the univariate models, thus confirming the appropriateness of the
calculated optimal thresholds.

5 Conclusions

For the three types of crises considered in this paper, we were able to derive 14 opti-
mal thresholds that are useful and are statistically significant in the univariate mod-
els. Out of the 14 significant thresholds, six have been found for the case of nominal
spreads as crisis variable, while for the cases of real spreads and financial crises only
four significant indicators have been found.

For nominal spread crises, the current account, the international investment posi-
tion, house prices, private credit flows, public debt and financial sector liabilities
have been found to be significant and useful. For real spread crises, the interna-
tional investment position, unit labour costs, private debt, and financial sector lia-
bilities have been found to be significant and useful. For financial crises, the current
account, house prices, private credit flows, and financial sector liabilities turn out to
be significant and useful. Thus, among the indicators there are five indicators with
significant and useful thresholds for at least two of the three types of crises. These
are the current account, the international investment position, house prices, private
credit flows and financial sector liability.

For four of these indicators (current account, international investment position,
house prices, and financial sector liabilities) the thresholds set by the MIP are set too
narrow when compared to the optimal threshold. For the private credit flow indica-
tor the MIP’s threshold is too wide when compared to the optimal threshold.

In six of the 14 cases of significant thresholds, the thresholds are also signifi-
cantly different from the official thresholds. In those cases, the thresholds should be
adjusted accordingly. However, in eight of the 14 cases of significant thresholds the
calculated optimal thresholds are not significantly different from the MIP’s thresh-
olds. The use of these indicators in the MIP is appropriate. The economic reading
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should be focused on the 14 significant indicators. Since the thresholds are set too
narrow in many cases, the issuing of alarms or the calling of imbalances should be
done with caution.

For six indicators, namely the real effective exchange rate, the export market
share and four labour market indicators (unemployment, activity rate, long-term
unemployment, youth unemployment) no significant and meaningful thresholds
could be found. These indicators are recommended to be dropped from the score-
board for CEEC.

Today, the EC follows a one-size-fits-all approach with the exception of differen-
tiating between euro and non-euro countries on two indicators. More important than
nominating a currency would be to differentiate between member countries based
on historical levels of indicator variables and their differing dynamics. Based on our
analysis, we recommend dropping of indicators with no use in predicting any type of
crises and the adjustment of threshold values. In particular, we recommend adjusting
specific threshold values for central and eastern European economies. Furthermore,
as the pattern of economic development in all member countries might change over
time, we would recommend deeper research into the longer economic dynamics and
potentially necessary adjustments of indicative thresholds for all countries. Until this
is implemented, we recommend treating the signals of the MIP scoreboard with cau-
tion, in particular for CEEC.
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