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Performance of the Macroeconomic Imbalance Procedure in light of
historical experience in the CEE region

Maria Siranovaa,b* and Marek Radvanskýa

aInstitute of Economic Research, Slovak Academy of Sciences, Bratislava, Slovak Republic;
bDepartment of Banking and International Finance, Faculty of National Economy, University of

Economics, Bratislava, Slovak Republic

This article applies set of 24 baseline and auxiliary indicators included into the
Macroeconomic Imbalance Procedure framework on the conditions of 17 CEE coun-
tries to assess their predictive power given the policy pre-determined and optimal
thresholds for the period 1991–2014. Our results suggest that the optimal official
thresholds might either be excessively too accommodative (public and private, total
or external debt levels), overly conservative (current account balance, export market
share and nominal unit labour costs), or with less informative value (labour market
characteristics) for set of transition economies. Indicators with higher predictive
power belong predominantly to the group of external imbalances indicators.

Keywords: early warning indicators; macroeconomic imbalance procedure; CEE
region

JEL classifications: G01, F47, F53

1. Introduction

Early warning indicators (EWIs) represent an essential component of macro-prudential
policies by being part of the EWIs system used to warn of potential or impending prob-
lems. The recent financial crisis highlighted the issue of monetary union heterogeneity
in terms of different stages of economic development accompanied by lack of conver-
gence. Adoption of necessary measures to reduce or eliminate existing imbalances
might help to prevent the occurrence of asymmetric shocks in case of heterogeneous
economic conditions within the EMU.

Only handful of studies (e.g. Csortos and Szalai 2013; Knedlik 2014, 2015;
Domonkos et al. 2016, 2017) have so far empirically assessed the efficiency of the new
Macroeconomic Imbalance Procedure (MIP) which was recently introduced at the
EU28 level (European Commission 2012a, 2012b). Yet, the need for efficient and reli-
able EWIs system has been widely recognised. This is true particularly for the CEE1

economies that are highly sensitive towards the adverse evolution in the core EU28
countries via their external trade and financial linkages. While different forms of EWI
systems have been tested in the conditions of many developed and developing econo-
mies (started by seminar paper by Kaminsky, Lizondo, and Reinhart 1998), the CEE
region, as a separate country group, has been widely neglected. At the same time,
recent studies by Knedlik (2014, 2015) argue that grouping of countries based on their
level of economic development and internal homogeneity might lead to a significant
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increase in the performance of EWI systems. Additionally, as the key objective of the
MIP procedure is to provide sound input for policy-makers, their preferences need to
be accounted for. Hence, the most reliable and efficient EWIs integrate both, a high
predictive power and minimum costs related to their potential failure.

This article supplements broad literature on EWI systems by the following means.
First, we evaluate the overall performance of available individual EWIs included in the
MIP framework, the unique EWI system officially adopted for a set of economically
divergent countries, under the conditions of a specific group – the CEE transition
economies. This aims is to address the recent acknowledgement by the Economic Com-
mission that some extent of differentiation might be justified if heterogenous economic
circumstances are presents (European Commission 2016). Additionally, we calculate
optimum thresholds for all available indicators, both baseline and auxiliary, given the
maximisation of policy-maker’s utility function in order to address the common critique
of the MIP procedure that questions the specification of the trigger mechanism by “rule
of thumbs” rules (Kamps et al. 2013). Therefore, our results might represent an impor-
tant input for policy-makers when evaluating potential threat of burbling macroeco-
nomic imbalances either on an individual country level or as part of the MIP in-depth
review assessment.

Methodologically, we depart from the paper by Csortos and Szalai (2013) and
Domonkos et al. (2017) by extending the data-set used for analysis and by implement-
ing a policy-maker loss function as specified in Sarlin (2013). Our sample consists of
17 CEE economies covering the 1991–2014 periods on a yearly basis. Based on the
previous, our analysis consists of the following steps reflecting Drehmann and Juselius
(2013) recommendation on efficient EWIs. First, the efficiency of MIP benchmark
EWIs along with auxiliary indicators is tested individually using the signalling
approach. Second, the performance of different EWIs is evaluated by three different
concepts (absolute utility, AUROC score and inverse aNtS ratio). Third, optimal thresh-
olds are compared with the official pre-determined thresholds to specify the extent of
overly accommodating or too restrictive policy-maker behaviour represented by the
European Commission. Lastly, the performance of all EWIs is commented on by exam-
ining the AUROC-based signalling properties over the course of the last two decades
on a year-by-year basis. The best performers among the benchmark and potential EWIs
are selected given the outcomes from this four-step analytical approach.

Our outcomes support a call for a more country group-specific (or country individ-
ual-specific) indicative thresholds differentiating by the level of socio-economic devel-
opment and regional specifics. The optimal thresholds proposed within the common
MIP framework for the EU28 group of countries might either be excessively accom-
modative (public and private, total or external debt levels), overly conservative (current
account balance, export market share and nominal unit labour costs), or have less infor-
mation value (most of labour market characteristics). Indicators that show higher pre-
dictive power belong predominantly to the group of external imbalances indicators
(current and capital account balance, export market share and REER) and are accompa-
nied by a change in the house price index and young people outside education and
training indicators.

The paper is structured as follows. First, we briefly describe basic features of the
newly adopted MIP procedure along with its critique. In the second chapter, the sig-
nalling approach with its variations is presented. The third chapter discusses outcomes
and further possible advancements. The last chapter summarizes findings and reveals
recommendations for further development of MIP related policies.
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2. Macroeconomic imbalance procedure as the EWI system

The EWI procedure might serve as a powerful tool in order to assist policy-makers in
forming such pre-emptive steps that would prohibit macroeconomic imbalances to dee-
pen already existing heterogeneity potentially leading to the severe economic crisis.
EWIs in this context must not only have sound statistical forecasting power, but also
need to satisfy several additional requirements. According to Drehmann and Juselius
(2013) there are three crucial criteria that should identify the most powerful EWIs: (i)
the appropriate timing requires a signal that does not come at a very early stage due to
the potentially high costs of its mitigation but that does not arrive too late prohibiting
any action at all; (ii) the stability of the signal allows policy-makers to affect expecta-
tions more efficiently and reduce uncertainty regarding trends, thus allowing for a more
decisive policy actions; (iii) the EWI signals should be easy to interpret, as any more
complicated forecast might be ignored by policy-makers.

On the European Union (EU) level the need for a conceptually robust EWIs system
has been recently recognised. In 2010, the European Commission introduced a legisla-
tive package consisting of six proposals (the six-pack legislation), with the main objec-
tive to reinforce the monitoring and the surveillance of fiscal, macroeconomic and
structural reform policies in the EU. In November 2011, the set of economic indicators
that are part of the MIP scoreboard used to detect macroeconomic imbalances was pre-
sented by the Ecofin/Eurogroup. The structure of the official MIP scoreboard has
undergone few changes during the five years of its existence. While the original score-
board introduced in 2011 consisted of 10 main indicators, in 2012 the measure of
change in total financial sector liabilities was introduced, and additional three labour
market indicators were added in 2015. The current structure of the MIP scoreboard
embodies outcomes from a continuous process of learning and interaction between
European Commission, European Council and individual member states (European
Commission 2016), hence reflecting the learning curve of stakeholders involved.

The introduction of a new procedure, MIP, within the EU’s annual cycle of eco-
nomic policy guidance and surveillance (the European Semester) serves as a tool for
preventing and correcting macroeconomic imbalances in the euro area. As a robust
monitoring mechanism, the MIP is used to identify the build-up of potential risks, cor-
rect existing imbalances and prevent them from re-emerging. Although that MIP score-
board is not considered a pure EWS system, thus is not intended to predict the
probability of the occurrence of crises (European Commission 2016), its scope and
character are of having a similar nature and should help in the early detection and mon-
itoring of emerging macroeconomic imbalances (EC Regulation 1176/2011).

The first stage of the MIP procedure (Alert Mechanism Report, AMR) involves
screening member states by performance of MIP scoreboard indicators in order to select
countries that might potentially face the risk of macroeconomic imbalances. The indica-
tors contained in the MIP scoreboard were originally are intended to play the role of an
EWI and are often directly referred to (European Commission 2011) and treated thus
way (Csortos and Szalai 2013; Knedlik 2014, 2015, European Commission 2016;
Domonkos et al. 2017).

The AMR report identifies those Member States for which more in-depth review
(IDR) is consequently required to assess their inner vulnerabilities and, potentially, for-
mulate policy recommendations if needed (European Commission 2012b). The preven-
tive and corrective arms of the MIP based on IDRs thus provide the basis for any
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recommendations to be addressed to the Member States. Thorough discussion on MIP
procedure technicalities is further provided by Sikulova (2015).

The more detailed analysis of the efficiency of the MIP procedure is of high impor-
tance for both researchers and policy-makers considering the existing critique and the
possible shortcomings listed in the literature. Moschella (2014) points out that the MIP
does not deliver a mechanisms to prevent political considerations from interfering with
the decision to activate sanctions as well as how to share the burden of adjustments.
According to Kamps et al. (2013), several issues regarding the scoreboard indicators
and thresholds established need to be targeted, either by amendments of the scoreboard
itself or through a broader “economic reading” of the variables. Alcidi and Gros (2014)
argue that the MIP should be based more on forward- (not backward-) looking vari-
ables, since the MIP system and its scoreboard are constructed as a preventive tool.
Hallwirth (2014) points out several shortcomings of the procedure with respect to the
surveillance of competitiveness divergences and current account imbalances.

Results from the recent studies have not yet provided a clear picture of the most
efficient set of EWIs based on their individual or grouped performance reflecting the
policy-makers loss function. The Domonkos et al. (2016) study concludes that the high-
est predictive ability may be attributed to the representatives of the external imbalances
(current account balance and net international investment position) acting as very EWIs,
and private sector debt and labour market inefficiencies (long-term unemployment rate,
youth unemployment rate) serving as very short-term predictors. The weak performance
of individual EWIs is highlighted in Csortos and Szalai (2013) with the exception of
current account and unemployment rate. Financial system-based EWIs might represent
an additional extension of the current MIP scoreboard as the credit-to-GDP ratio and
capital flow indicators shows a promising performance in Csortos and Szalai (2014).
Knedlik (2014) argues that policy-makers are less worried about the false crisis predic-
tions (Type II error) than the missing crisis prediction (Type I error). In addition, the
poor performance of individual indicators might be improved by taking into account
estimation of optimal thresholds and by distinguishing the different level of economic
development between most developed countries and countries from the CEE region, or
by creating country-specific thresholds due to the high internal heterogeneity (Knedlik
2015).

A rather comprehensive coverage in terms of wide variety of EWIs and policy
determined optimal thresholds allows us to investigate the performance of EWIs in the
light of historical development in the CEE region since the transition period while
acknowledging the critique by Knedlik (2015). This in turn results in the investigation
of how the MIP could have fared over the past two decades if it would have been
introduced and applied in 1993 on set of this highly specific group of countries. The
calculation of group-specific optimal thresholds might provide an additional tool for
policy-makers when assessing the extent of the threat presented by broiling macroeco-
nomic imbalances in the second stage of the MIP procedure, the in-depth review
evaluation.

3. Methodology

Our methodology assesses the predicting the power of the different EWIs introduced as
part of the MIP and specifies the optimal EWIs thresholds given the preferences of the
decision-maker in terms of committing various types of errors.
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3.1. Signalling and the policy-maker utility function

The signalling approach that extends the early warning signal methodology is common
in this type of the literature (Csortos and Szalai 2013, 2014; Sarlin 2013; Domonkos
et al. 2016). Implementing an EWIs system can be an useful tool for policy-makers to
address a forthcoming event. On the other hand, implementing an EWIs system leads
to the possibility of event prediction error. Prediction errors rely on a level of (arbi-
trary) individual preferences of policy-makers, which directly affects the prediction
threshold levels indicating an upcoming event. There are two types of prediction errors.
If the threshold is too high, the event is not indicated (no warning). This is typically
described as type I error – false negative. Type II error is related to low threshold level,
when obtained signal is false positive (false warning). The confusion matrix is usually
specified in the following manner:

For the evaluation of the predictive properties of the MIP indicators, three basic
measures are normally employed (Csortos and Szalai 2014). The false negative rate
(FNR) computes the ratio of missed events to all events, false positive rate (FPR) com-
pares a number of false signals to all tranquil periods and measure of correctly pre-
dicted events as a percentage of all correctly predicted events to all events.

The adjusted noise-to-signal ratio (aNtS) serves as a tool for evaluating the perfor-
mance of the individual EWI or the entire system (Kaminsky, Lizondo, and Reinhart
1998; Kaminsky and Reinhart 1999; Alessi et al. 2015) by comparing the false and true
warning rate in the following manner:

aNtS ¼
B

BþD
A

AþC

" #
(1)

In general, the desirable outcome of [1] is below unity with a strategy to minimise the
ratio given the set of plausible thresholds (Edison 2003). This approach also leads to
the AUROC-based methodology using the inverse of the [1] in order to assess the relia-
bility of the indicator benchmarking it with a random model.

The ROC (receiver operating characteristic) curve plots combinations of the true
positive rate A= Aþ Cð Þ½ � and the false positive rate B= Bþ Dð Þ½ � for every possible
threshold value. High thresholds generating a small number of signals will be located
close to the zero origin while strict thresholds indicating higher amount of signals will
be plotted close to the 1; 1½ � origin. The integral of the area under the ROC curve
(AUROC) larger than 0.5 value signifies the indicator has an informative value better
than the random model.

Losses related to forecasting errors are generally defined by the loss function
(Alessi and Detken 2009; Csortos and Szalai 2014). The loss function defines the cost
of non-reaction to the crisis that does occur (cost of adaptation) and the cost of adapta-
tion to a false warning.

The standard Alessi–Detken type of loss function is defined in the following manner:

L lð Þ ¼ lT1 þ 1� lð ÞT2 (2)

Crisis event No crisis event

EWI prediction A B
No EWI prediction C D
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where μ stands for the factor revealing policy-maker risk-aversion profile towards crisis
avoidance, T1 the type 1 error associated with share of missed crisis, and T2 the type 2
error associated with share of incorrectly signalled crisis.

Usually, the decision range for policy-makers is to set preferences (threshold) from
interval 0.25–0.75. Maximum costs related to an EWIs system are based on the proba-
bility of a prediction error and the cost of adoption by type of error.

The standard Alessi–Detken type of loss function as in [2] might be adjusted to
account for the probability of crisis in the sample, as proposed in Sarlin (2013):

L lð Þ ¼ lT1P þ 1� lð ÞT2 1� Pð Þ (3)

where P represents the probability of crisis occurrence in the sample.
The absolute utility function calculates the difference of potential loss generated by

the model and the cost of ignoring EWIs system (indicators) completely. Positive val-
ues of absolute utility functions are treated as desirable outcomes signifying the added
value of following the EWI system recommendations over the random model. Hence,
the Sarlin-type absolute utility function is of the following form:

U lð Þ ¼ min lP; 1� lð Þ 1� Pð Þ½ � � L lð Þ (4)

As apparent, the specification of the policy-maker’s risk aversion coefficient μ repre-
sents a crucial issue in the process of EWI assessment. In the light of the recent crisis
it has become more evident that the policy-makers’ preferences have been shifted to
towards more prudent behaviour. In the European Systemic Risk Board recent publica-
tion (Detken et al. 2014) on capital buffer requirements the advisable sort of action
places the μ coefficient within the 0:5; 1½ � interval justifying the choice by considering
the policy-makers at least as concerned about the missing the crisis as with pre-emptive
actions based on false predictions. The Sarlin-type of loss and utility function compen-
sates for the relatively low crisis occurrences by preferences being strongly biased
towards the EWI efficiency in predicting the crisis, as pointed out by the Alessi and
Detken (2014) response to Sarlin (2013) paper.

In the Sarlin-type utility function framework, the policy-maker might be required to
state his preferences in a very precise manner, as even the relatively small change might
render EWI useless. The sensitivity analysis of robustness in the estimated outcomes tar-
gets this issue by providing upper and lower bound of confidence intervals based on the
up to 10% positive and negative variations in the values of underlying EWIs.

While various studies us different time windows for signalling the crisis, the expert-
based choice is usually derived from the real-time behaviour of the underlying leading
EWIS in the pre-crisis period (Kaminsky, Lizondo, and Reinhart 1998). To name few
of the studies, Drehmann and Juselius (2013) opt for one and a half years to five years
interval, Alessi and Detken (2009) for a maximum one and a half years window, Kned-
lik (2014) for one-to-two years lag. Paper by Babecký et al. (2013) explicitly tests for
optimal time lag by distinguishing between three categories of indicators: the late EWI
(1–3 quarters beforehand), early EWI (4–8 quarters beforehand), and ultra-early EWI
(9 + quarters beforehand).

In our approach, we choose to make a compromise among all the aforementioned
studies by specifying the time lag in the following manner. Acknowledging that the
policy-maker requires a sensible time to react once a signal has been issued the lag
between signal and crisis event is thus set for a one year. Additionally, the EWI issues
a positive signal if there is at least one crisis occurrence within the following two-year
period. Hence, we test the predictive power of selected EWIs treating them as early
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and ultra-early indicators making it comparable with findings in Alessi and Detken
(2009) and Knedlik (2014) studies. As part of the robustness check we also comment
on the likely optimal time horizon of individual EWIs given the AUROC maximising
criterion.2 To look at the stability of EWIs performance across time we plot AUROC
scores for individual countries on yearly basis.3 As advocated by Candelon, Dumi-
trescu, and Hurlin (2012) the AUROC-based assessment of early warning systems
should have a preference over other methods.

3.2. Crisis specification in the context of CEE countries

Different time horizons are tested to assess the predictive power of the various EWIs
acknowledging the first requirement of an efficient and powerful EWI as specified in
the Drehmann and Juselius (2013). In the literature there is a relatively broad variety of
different indicators serving as the crisis signal ranging from years in which a new IMF
lending arrangement is instituted (Knedlik 2012), spread on yields for government
bonds over AAA-rated bonds exceeded the mean by one standard deviation (Knedlik
2014), negative deviation of real GDP from the potential GDP measured by an output
gap (Csortos and Szalai 2014; Domonkos et al. 2016), significant negative deviation of
real GDP from trend (Csortos and Szalai 2013, 2014), and list of cross-country crisis
complied by other authors (Drehmann and Juselius 2013). The study by Babecký et al.
(2013) advocates a continuous indicator of real crisis costs integrating output and
employment loss with fiscal deficits.

As the MIP should be a general procedure that warns before the overall economic
crisis caused by deepening of internal of external imbalances within the individual
countries and EMU as a whole we opt for a more comprehensive definition of an eco-
nomic crisis.4 The study by Domonkos et al. (2016) argues that in the MIP context the
deviations from the potential GDP should be used to capture the adverse impact of
widening imbalances on the economic performance. Since the standardised estimates of
the potential GDP for the CEE region until 1991 are not available we instead focus on
crisis periods that are captured by deviations of the real GDP growth from its five-year
average by more than one standard deviation, similar to Csortos and Szalai (2013,
2014) in the use of real GDP and to Knedlik (2014) in the use of standard deviations
from a long-term trend. In general, a five-year window corresponds to the average
length of the business cycle.

In the context of the CEE region (Appendix 3 in Supplemental data) drops in real
GDP growth larger than one standard deviation split the sample into two main crisis
periods clustering around the 1997–1998 and 2007–2008 crisis years, along with a
handful of country-specific slumps in economic activity. This set-up allows for investi-
gation of the MIP performance under the wider set of circumstances (similar to Csortos
and Szalai 2013, 2014) rather than focusing on the post-2000 period (Knedlik 2012,
2014; Domonkos et al. 2016). On average, the frequency of crisis occurrence is approx-
imately 18%, however, depending on the number of observations available per each
indicator (Table 1).

3.3. Data-set and EWIs specification

Nowadays the scoreboard used for AMRs includes a list of 14 indicators with their
indicative thresholds (including an indicator of the financial sector and new employ-
ment indicators) as well as a supplementary list of other 28 auxiliary indicators without
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indicative thresholds. The indicators include both stock and flow indicators which can
capture shorter-term deteriorations as well as the longer-term accumulation of imbal-
ances. The economic rationale behind the inclusion of individual indicators in the
scoreboard, the transformations used and the determination of threshold values are pro-
vided in the European Commission (2012b) or European Commission (2015).

Due to the both data availability issues that are common among the CEE countries
and non-existent reporting practices for selected indicators in general, the final list of indi-
cators used in this study includes seven indicators for internal imbalances group mainly
describing labour market conditions, additional seven indicators for the external imbal-
ances and competitiveness group, next seven domestic and foreign indebtedness-related
indicators and is complemented by last three auxiliary EWIs (Table 1). The construction
of EWIs is in accordance with definitions used in the most updated version of the MIP
scoreboard indicators as of today. As argued, the current version of the MIP scoreboard
should encompass the experience of policy-makers since the MIP introduction in 2011.

In total, the data-set consists of 17 countries from the CEE region covering the per-
iod from 1991 to 2014 (Appendix 3 in Supplemental data). For certain countries and
variables, the data cover a shorter time span given their availability. The list of coun-
tries and indicators along with a short description and data sources is given in the
Appendix 2 in Supplemental data.

4. Results and discussion

In the Table 1, we report for each indicator its AUROC score, implied policy-maker
preferences as specified in the [3], absolute utility from the [4], and inverse value of
the aNtS ratio as defined in [1] along with a specification of optimal threshold values
given the aforementioned characteristics. Sensitivity intervals for each indicator serve
as a robustness check of estimated outcomes, particularly in estimating the optimal val-
ues for EWIs thresholds. On top of that, we add information on optimal time horizon
given the maximisation of the AUROC score over the set of all time lag and prediction
horizon combinations.

4.1. Labour market indicators

Among the labour market group EWIs there are four of them belonging to the baseline
MIP scoreboard, hence they are given the pre-determined optimal threshold levels, and
three auxiliary indicators without such recommended cut-off values. In practically all
the cases, the officially adopted thresholds deliver a negative absolute utility function
implying that the selected indicators do not provide more useful predictive power over
the simple random model. The performance of individual indicators slightly improves
once modelling the optimal threshold characteristics are modelled; however, the overall
improvement remains only modest.

In the case of three baseline indicators, the officially pre-determined thresholds
appear to be excessively accommodating to the needs of the CEE countries, only with
the Activity rate as the exception. All implied policy-maker preferences are set below
the optimal values of μ obtaining values from 0.73 to 0.81 revealing higher preference
weights towards avoiding Type I error, given the frequency of crisis occurrence.

Consequence, the overall very poor AUROC scores (below 0.5) for almost all indi-
cators do not recommend usage of any of these EWIs as they generate more nuisance
than precise predictions. Even at the optimal thresholds the inverse aNtS ratios either
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strongly underperform unity (Youth unemployment rate, Long-term unemployment rate,
Unemployment rate, and Employment) or deliver only very moderate outcomes practi-
cally indistinguishable from one (Activity rate, and Participation rate).

In contrast, the behaviour of the youth NEET indicator (i.e. neither in employment
nor in education and training) indicator illustrates how strikingly important is to pre-
cisely specify the utility-maximising optimal threshold in the assessment of the EWIs.
Delivering mediocre outcomes of the overall AUROC score (0.39) calculated across all
plausible thresholds it becomes one of the best performing given the aNtS inverse
scores (3.36) once focusing solely on the optimal one. In this case, choosing the 25%
of the youth NEET as the lower bound delivers both a positive absolute utility and the
second best aNtS inverse score in the sample.

Taking into account historical experience of the CEE region, particularly when con-
sidering transition period, these outcomes are to be partially expected since the CEE
countries have had traditionally long-lasting internal imbalance problems due to the less
efficiently functioning labour markets and costs or structural market makeover. Looking
at the performance of indicators over time, the AUROC scores surpassing the indicative
threshold of 0.5 tend to be concentrated around 1998–2003 and 2008–2010 periods
(Appendix 1(a) in Supplemental data). With the forecasting horizon of two to three
years, these outcomes might suggest that rather than warning of impending crisis,
labour market-related indicators might perform more reliably in its aftermath in short-
time horizons.

On the other hand, these indicators tend to capture long-term structural distortions
in a real economy, as indicated by the relatively long optimal time horizon of four to
six years (Table 1). The highest improvement in the AUROC score once optimising
over time horizons is achieved in the case of youth unemployment rate, youth NEET
and the total unemployment rate, but with only the YNEET remains distinctly far from
the 0.5 benchmark.

In summary, while the outcomes in the Table 1 might still be used by policy-mak-
ers to establish a sort of internal tentative thresholds (e.g. 60% for participation rate,
25% for NEET, −5.5 % change in employment rate) the signals emanated by the set of
all labour market indicators in the short run should be taken with a high caution since
they produce significant amount of noise. Recently, even the Ecofin Council in its notes
from the January 15 meeting acknowledged that since social and labour market indica-
tors are not relevant for identifying macro-financial risks the developments in these
indicators cannot trigger the steps in the MIP procedure (Council of the European
Union 2016, §6). However, as persistent structural distortions, particularly longer-last-
ing adverse consequences of young people unemployment, might ultimately make any
crisis more severe, the MIP procedure should take this into account when assessing
potential risks in its in-depth review stage.

4.2. External imbalances indicators

As in the previous group of indicators, the possible extent of external imbalances is
illustrated by the four baseline indicators (change in nominal unit labour costs, REER,
export market share and current account balance) and three auxiliary indicators (change
in terms of trade and productivity and current and capital account balance). Contrary to
the internal imbalances class of indicators measures of external exposure succeed in
rendering three very good performing and two relatively good performing indicators, a
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finding that apparently reflects the strong orientation of the CEE economies on their
external sector.

The high openness of the CEE region in terms of external trade and reliance on for-
eign financing might bring about long-lasting adverse consequences of currency and
balance of payment crisis. From this perspective, it is of utmost importance for respec-
tive authorities to recognise relevant warning signals of external imbalances in ample
time. Conversely, relatively strict official thresholds, as imposed by the MIP procedure,
tend to deliver only sub-optimal outcomes potentially forcing policy makers in the
CEE countries to adopt economically harmful counter-measures. Negative absolute util-
ity associated with an excessive inclination towards conservative behaviour (avoiding
Type I error) present in all cases, except a change in the REER indicator (maximum
absolute utility, 0.022).

Values of utility-maximising thresholds justify a call for a more relaxed policy-
maker attitude, with the optimal value set at a minus 18% change in export market
share, minus 7.5% for current and minus 7% for current and capital account balance
and minus 4% change for terms of trade indicators. In all four cases, the AUROC score
indicates better than random model performance with inverse aNtS ratio achieving
results significantly different from unity, thus signifying a positive information value of
the underlying EWI.

As the supplementary MIP scoreboard indicator, the current and capital account
indicator performs even more efficiently (aNtS 2.27) than the generally accepted current
account balance taking into account possible inflow of long-term capital transfers into
the CEE economies over the past two decades.

On the positive side, the upper cap on the current account balance set on 6% of
GDP does not deliver meaningful outcomes for the estimation of indirect utility since,
historically, all the countries in the CEE region have been operating in the environment
of predominantly negative current account balances. Therefore, the optimal limit of 1%
must be, therefore, viewed in the light of this evidently different experience rather than
as an issue of lavishly positive CA balances in Germany or Netherlands that, allegedly,
are behind the decision to even set the upper bound to 6%.

Appreciation of the REER is usually viewed as a signal warning from the possible
deterioration in price competitiveness. Conversely, persistent and excessive REER
depreciation might spill over into the domestic economy by driving up the imported
inflation and/or limiting the healthy increase in domestic price level and nominal
wages. Therefore, optimal bounds should therefore be specified with an utmost care,
hence placing the upper limit even below the official EC threshold at 9% and lower
limit close to its pre-determined values at minus 10.5%. In both cases, that the inverse
aNtS ratio positively differs from unity confirms the added value of this EWI using the
optimal threshold values.

The change in the nominal unit labour costs, as a measure of economic competi-
tiveness, does perform poorly even with the upper optimal threshold double the size of
the official one, which is a finding further reinforced by the negligible outcome for the
inverse aNtS ratio. The second indicator that directly captures the concept of competi-
tiveness, decrease in productivity rate, does not deliver desirable outcomes either with
negative maximum absolute utility (−0.0035) and aNtS ratio smaller than one (0.701).

External imbalances indicators might be potentially grouped into a set of late indica-
tors (ToT, positive change in REER, positive current account balance, current and capital
account balance, and productivity) and very early EWIs (NULC, negative change in
REER, EMS, positive current account balance) given the AUROC-maximising predictive
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time horizon (Table 1). The existence of such a bisection line might point out to the
prevalent differences between nominal price devaluation previously materialised in the
balance of payments measures and deterioration in competitiveness nominal effects of
which are yet to be realised. Contrary to the labour and social market indicators, the
AUROC-based yearly performance of EWIs in this group does not tend to be clustered
around one specific historical period. While current and capital account performance tends
to improve while approaching the recent global crisis in 2008, the REER and EMS beha-
viour allows for the detection of impending crisis across an entire time horizon making
use of these indicators potentially more robust to different types of crises.

4.3. Indebtedness related indicators and others

The reliance of the CEE economies on external sources of financing is reflected in the
findings representing the third list of MIP indicators. Half of the indicators belong to
the baseline scoreboard indicators, the remainder supplement the MIP scoreboard as
auxiliary indicators. As in the case of implied preferences for a positive current account
balance, the data for gross external debt and private sector debt do not allow the reveal-
ing of the policy-maker implicit preferences or the derivation of the maximum absolute
utility.

The indicators of FDI inflows and private sector debt approximated by private
credit-to-GDP might potentially generate useful signals for shorter term crisis predic-
tion, according to the AUROC score and aNtS ratio outcomes. However, few of instru-
ments, however, perform relatively poorly obtaining modest success if measured by the
inverse aNtS ratio (net IIIR with 1.26, gross external debt with 1.32). Economically,
the levels of threshold adopted by the MIP procedure are either excessively strict (opti-
mal net IIP being twice the recommended net IIR balance) or overly relaxed (public
and private sector debt) for the economic conditions of the CEE countries. Not surpris-
ingly, the optimal threshold levels mirror the underlying distribution of the values of
individual indicators with average private and public sector debt levels much lower
than those of other European developed economies.

Level variables, such as FDI stocks, gross external debt or private sector debt
achieve only one significant peak in AUROC score around year 2004 making them also
less robust to an indication of different types of economic or financial crises (Appendix
1(c) in Supplemental data). Change in time horizons, as indicated by maximising the
individual AUROC scores, does not lead to a significant improvement in the overall
AUROC scores. In contrast, the FDI inflows indicator gains in predictive power in year
2002 and scores higher than 0.5 benchmark values in the majority of the subsequent
years the reflecting both the historical importance of foreign capital in the CEE region
as well as the flow dimension of the indicator. The optimal time horizon set at two
years classifies this indicator as a late warning indicator among others EWIs. Public
sector debt indicator achieves the best performance at longer time horizons with a
significantly improved AUROC score of 0.650 making it an influential indicator to
consider as part of the MIP in-depth assessment.

The HPI indicator performs best among all 24 indicators in all three criteria consid-
ered: the AUROC score, the inverse aNtS and the absolute utility value. Furthermore,
the derived optimal threshold undoubtedly resembles that imposed by the MIP proce-
dure (6%). The eminent success of this indicator might be partially attributed to the
underlying data structure with a small number of observations (70) clustered within the
post 2008 crisis period. As generally argued real asset price bubbles had accentuated
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problems in domestic financial markets and led to an outburst of several domestic debt
crises. Interestingly, while usually considered a late EWI, the AUROC-maximising
criterion justifies its use even as a early warning indicator performing at optimum in a
three to five year horizon.

The problem of “bad” imbalances (Eichengreen 2010) might be reflected in the sec-
ond indicator, the level of gross fixed capital formation, once looking at its performance
is examined over a longer time horizon (four to six years). If an economy indulges in
prolonged periods of over-consumption or spends borrowed capital on meaningless
investment projects, this kind of behaviour might lead to increasing the probability of a
crisis. From an economic point of view, an excessively low value of the optimal thresh-
old (12%) needs to be understood in the broader context of the CEE region’s historical
experience with an average investments ratio fluctuating around 25%.

4.4. Discussion

The Macroeconomic imbalance procedure implemented at the EU28 level represents
systematic EWIs system bounding the heterogeneous economies by a set of predeter-
mined common rules. As such this procedure represents an important step forward by
building an efficient crisis prevention system that could not only help to minimise
potential costs of a normal business cycle downturn but could warn of an impending
severe crisis far beyond the normal economic cycle. The decision to include a relatively
wide variety of indicators into the final MIP scoreboard might reflect the need to create
a robust system that would be able to monitor the accumulation of macroeconomic
imbalances that differ in their nature. Even if not ultimately materialised in a single
crisis, their existence might still serve as an amplifier of future adverse shocks.

However, the MIP procedure encounters significant limitations particularly if not
taking into account heterogeneous socio-economic conditions of individual member
states. While many of the CEE countries might potentially use the MIP as a good start-
ing point to build their own customised early warning indication systems, the optimal
thresholds maximising policy-maker’s absolute utility differ significantly from those
proposed for the set of advanced economies.

The assessment of the individual performance of specific indicators on the MIP
scoreboard should represent an initial step towards the creation of reliable EWS. Based
on our results, only a few of the indicators have strong and robust prediction power
(REER, EMS, current and capital account balance, and FDI inflows) for the CEE coun-
tries. Moreover, certain indicators require a relatively long time period for their con-
struction (e.g. 10 years average), which can limit the general usage of this procedure in
developing countries. Conversely, one composite indicator with relatively strong predic-
tion power could be constructed once combining indicators with higher predictive
power and low mutual correlation.

The convergence process in the CEE economies might help them to sustain even
higher levels of current account imbalances linked to an expected increase in nominal
unit labour costs or a higher inflow of long-term investment capital, as indicated by
more relaxed optimal threshold values for many external imbalances-related EWIs.
Conversely, exposure towards speculative foreign capital and an increase in the public
and private level of indebtedness thanks to the access to international capital markets
must be investigated carefully as the indicative thresholds point towards a much more
conservative policy-maker stance than for mature advanced economies (for comparison,
see Knedlik 2014, 2015). Long-lasting structural distortions in the labour market of the
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CEE countries might be behind the relatively poorer performance of related EWIs.
However, the imbalances in this market might continue to magnify the severity of the
potential crisis, which is a possibility that should be addressed as part of the in-depth
review process once other relevant signals in the first MIP stage are issued.

Given these considerations, any potential future analysis should make an endeavour
towards more country-specific optimal thresholds for selected EWIs (e.g. Comunale
2015) in addition to determining a better specification of proposed indicators. Without
more detailed theory-based specifications of long-term equilibrium values the empirical
analysis might only proceed as far as historical memory allows which is, particularly in
relatively young economies, not that far.

5. Conclusions

The creation of the MIP framework in the EU28 country group as an EWI system
meant a huge step forward to an efficient and reliable system of crisis prediction. How-
ever, many authors have criticised the system’s feature based on its backward looking
orientation, choice and specification of EWIs in addition to their “ad hoc” indicative
threshold and lack of country group-specific features. Acknowledging this critique, this
article applies a set of baseline and auxiliary indicators incorporated into the MIP
framework in the conditions of the CEE countries to assess their predictive power
given the policy pre-determined and optimal thresholds.

Our results suggest that the optimal thresholds proposed within the common MIP
framework might be either excessively accommodative (public and private, total or
external debt levels), overly conservative (current account balance, export market share,
and nominal unit labour costs), or with low informative value (labour market character-
istics) once used for a set of less mature economies in transition. Indicators that show
higher predictive power belong predominantly to the group of external imbalances indi-
cators (current and capital account balance, export market share, and REER) and are
accompanied by a change in the house price index and young people outside education
and training indicators.
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Notes
1. We are considering wider set of 17 CEE countries (Central and Eastern European Countries)

in this paper. Detailed information are available in the Appendix 2 in Supplemental data.
2. We calculate AUROC score for all possible combinations of time lag and time window dur-

ing which an event might occur with cap set on three years for both lag and time window.
While this allows for differentiating between late and ultra-early indicators by searching for
optimum lag-window combination outcomes might be biased due to corresponding reduction
of the data-set by excluding last year observations.

3. Since the calculation of the AUROC score is based on ratio of true and false warning rate, it
might happen that for specific years the AUROC score cannot be computed. This might
occur in a case when there does not exist a combination when EWI issued a signal that did
not indicated a crisis (B). In our sample this describes a situation in 2005–2007 period when
crisis was either indicated in all cases or every no-crisis event left was correctly predicted.

4. The most recent report by the European Commission (European Commission 2016, 31) does
not provide any clear direction how to empirically capture the notion of macroeconomic
imbalances but rather uses a very vague definition of “trends or states that could jeopardise
macroeconomic stability if not corrected.”
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