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Motivation
• in light of recent experience with internal EA BoP crisis the MIP was
introduced (2012) to serve as EWS within EU28 economic area;
• only few studies (Csortos and Szalay, 2013; Knedlik 2014, 2015; Domonkos
et al., 2016) have empirically assessed the signaling power of MIP;
• none of them have used broader set of countries nor focused specifically
on CEE region even though a call for more country group-specific targets
has been issued (Knedlik, 2014; Knedlik, 2015);
• Main objective of this paper is to review the signaling power of MIP using
the set of CEE countries during transformation period, thus assessing
predictive power of this EWS system in economic conditions of CEE
countries;

Signaling Approach
Adjusted Noise-to-Signal Ratio:
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the adjusted noise-to-signal ratio (aNtS) serves as a tool for evaluating the performance of the
individual EWI or entire system (Kaminsky et al., 1998; Kaminsky et al., 1999; Alessi et al., 2015)
by comparing false and true warning rate;
in general, the desirable outcome of [1] is below unity with a strategy to minimize the ratio given
the set of plausible thresholds (Edison, 2003). This approach also gives rise to the AUROC-based
methodology using the inverse of the [1] in order to asses reliability of the indicator
benchmarking it with a random model.

ROC and AUROC Measure
- ROC (receiver operating characteristic) curve and AUROC
(area under ROC) are common tools for assessing the
performance of a binary classifier given the threshold setting
– more recently applied in economics (Berge and Jordá,
2011; Jordá and Taylor, 2011; Candelon et al., 2012; Jordá,
2012; Drehman and Juselius, 2014; Betz et al., 2013; Behn et
al., 2013);
- part of standard package by ESRB utilized for assessing the
need and timing of counter-cyclical capital buffer (European
Systemic Risk Board) in Detken et al. (2014, Occasional Paper
Series June 2014 by ESRB);
- ROC plots the noise ratio (false positive rate) against signal
ratio (true positive rate) for every possible threshold value;
- area under ROC (integral) provides summary measure
ranging from 0 to 1 -> AUROC larger than 0.5 signals and
informative indicator; for values less than 0.5 indicator
underperforms random choice model;

Utility Function in Signaling Framework
•
•
-

summarizing the goodness of EWIs based on associated frequency of missed crisis (Type I error) and false
alarms (Type II error) by policy maker’s loss function,
utility function assess how much the policy makers gain by using a particular EWI compared to using naïve
predictor (Alessi and Detken, 2011);
Alessi and Detken (2011) standard utility function has been since used in various applications (e.g. Csortos and
Szalai, 2014; Knedlik, 2014; Knedlik, 2015);
Sarlin (2013) following Demirguc-Kunt and Detragiache (2000) amends the Alessi and Detken (2011) standard
utility function to account for unconditional probability of a crisis;
Loss function by Sarlin (2013):
𝑳 𝝁 = 𝛍𝑻𝟏 𝑷 + 𝟏 − 𝝁 𝑻𝟐 𝟏 − 𝑷
Utility function by Sarlin (2013):
𝑼 𝝁 = 𝐦𝐢𝐧 𝝁𝑷; 𝟏 − 𝝁 (𝟏 − 𝑷) − 𝑳 𝝁
as pointed out in Alessi and Detken (2014) reaction to Sarlin (2013), amended utility function introduces timevarying utility function dependent on change in crisis frequency, and usefulness of EWI is highly sensitive to
specification of policy maker preferences captured by mu parameter;

Data
• set of 42 MIP indicators (14 core + 28 auxilliary)
• 3 main indicator gorups (external imbalances and
competitiveness; internal imbalances focusing on labour
market indicators; Indebtedness indicators and others)
• 24 are available for wide set of countries (World Bank, IMF,
OECD...)
• 17 CEE countries since 1991 (or data availability) to 2014
– ALB, BIH, BGR, HRV, CZE, EST, HUN, KSV, LVA, LTU, MKD, MNE,
POL, ROM, SRB, SVK, SVN

Definition (Indication) of Crisis Periods

- crisis periods captured by deviations of the real GDP growth from its 5-year average by more
than one standard deviation, similar to Crostos and Szalai (2013) and Csortos and Szalai (2014) in
use of real GDP and to Knedlik (2014) in use of standard deviations from a long-term trend.

Labour Market Indicators

External Imbalances Indicators

Indicators of Indebtedness

Other Indicators

Discussion
•

•

•

the signals emanated by the set of all labour market indicators should be taken with a
high caution since they produce significant portion of noise – given the historical
experience of the CEE region, 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;
convergence process in the CEE economies might help them to sustain even higher
levels of current account imbalances linked to expected increase in nominal unit labour
costs or higher inflow of long-term investment capital – external imbalances EWI
performance superior over other indicators;
on the other hand, exposure towards speculative foreign capital and increase in public
and private level of indebtedness thanks to the access to international capital markets
must be investigated carefully as the indicative thresholds point towards much
conservative policy maker stance than in the case of mature advanced economies;

Discussion
Conceptual questions
- any potential future analysis should make an endeavour towards more countryspecific optimal thresholds for selected EWIs along with determining a better
specification of proposed indicators (Knedlik, 2014 and Knedlik, 2015);
• specification of EWIs as a deviation from long-term trend or equilibrium values –
but do we have theory-based concept of equilibrium values?
Methodological advances
• more extensive dataset in terms of countries and crisis periods covered (out-ofsample performance)
• utility calculation weighted by costs of crisis mitigation (Sarlin, 2014)
- length of the crisis?
- composite indicator of crisis costs? (Babecky et al., 2013)
- fiscal costs of counter-cyclical measures?
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