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Abstract

Research background:The evaluation of the predictive strength of MIBigators in relation to
crises is extremely important for the process afrdimating the economic policies of the EU
countries. MIP is one of the pillars of the econouriisis prevention procedure. Predictive power
of individual indicators has not been tested befbedr introduction.

Purpose of the article: Evaluation of the predictive strength of fourteefPMndicators in rela-
tion to multidimensional crises in the EU countries

Methods: We used ordered probit model to test the abilityit® indicators to correctly predict
episodes of “multidimensional crises” (as defingdlfe authors) in the period between 2008 and
2017 in all EU Member States.

Findings & Value added: We defined “multidimensional crises”, combiningvesl negative
phenomena into one limited dependent variable. Wuosk is also novel in its application of
probit regression to test the predictive strendgtMtP indicators with an ordered probit model.
We identified five MIP variables which were statiatly significant in predicting “multidimen-
sional crises” for all EU countries: net internati investment position, nominal unit labour cost
index, house price index, private sector crediwvfland general government gross debt. Other
variables turned out to be less important or nigicsifze in crises prediction.
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Introduction

To enable more efficient coordination of econonitigies of the Member

States (MS) and joint response to crises spreaalingver the European

Union (EU), the European Semester (ES) was intredlult is supposed to

become a tool that will allow MS to ensure sounbligufinances (avoiding

excessive government debt), prevent excessive mea@nomic imbalances

in the EU, support structural reforms and fosteegstiment. The ES incor-

porates three separate processes that work ingdgEfstathiou & Wolff,

2018):

1. fiscal surveillance based on the Stability and GlholRRact (SGP),

2. Macroeconomic Imbalances Procedure (MIP),

3. coordination of EU countries’ economic and emplogimpolicies, as
foreseen in the Treaty on the Functioning of the EU

The research problem and the main purpose of tidy $ocused our at-
tention to the MIP — framework created to prevemd aorrect imbalances
in the Member States regarding both financial $tgl@ind macroeconomic
aspects.

The starting point for MIP was the realization ttsatje macroeconomic
imbalances built-up in the euro area in the prsi€ryears and the EU
lacked instruments to even monitor such imbalantest's why several
(14) scoreboard MIP indicators have been set (sdxéeTl). According to
the official website of the European Commissiore tim of this score-
board is to trigger in-depth studies and analysedetermine whether po-
tential imbalances identified in the early-warnisgstem are benign or
problematic. The composition of the scoreboarddattdirs may evolve over
time. The Commission can organize missions with Eaeopean Central
Bank — if appropriate — to conduct the in-depthieexs (European
Commission, 2011).

The purpose of this paper is to evaluate the ptigdictrength of MIP
indicators in relation to events which we call “tdilmensional crises”, in
all EU countries, using ordered probit model. Tmebfem is extremely
important for the process of coordinating the ecoicopolicies of the EU
MS, as the MIP is one of the pillars of the ecorouorisis prevention pro-
cedure. The exponential pace of work on the impfeai®n of the proce-
dure has meant that the predictive power of indiaidndicators has not
been tested before their introduction. This paperavel in the way aggre-
gate crisis variables are applied, measuring ttengity of the crisis, and in
its use of an ordered probit model for the datdyaisg formerly utilised for
predicting corporate liquidity or currency crises.
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The paper is organised as follows. After providanghort review of lit-
erature on economic and financial crises, the rfeatures of the MIP are
introduced. The research methodology and datarfesatire reviewed in the
next section. After providing concept of crises lempented in the paper,
we present ordered probit model results. The pepecludes with a reflec-
tion on policy relevant findings.

Literaturereview

“Economic crisis” is usually understood as a dowmttn GDP, accompa-
nied by an increase in unemployment (Mishkin, 2031tb66). Several au-
thors track “abnormal data” and declare that aisciis above or below
a certain threshold (De Scheemaeletra., 2015, pp. 1-12). Domonkes
al. (2017, pp. 32-52) as well as Beck (2013, p. 3@920. 251) use the
deviation of real GDP from potential GDP (outpuppas a crisis indicator.
This approach is rather one-dimensional. In addjtprecise calculation of
potential output is quite difficult and ambiguouBthers focus on crisis
periods that are captured by deviations of the @&aP growth from its
five-year average by more than one standard dewigiranova & Rad-
vansky, 2018, pp. 335-352).

On the other hand, “financial crisis” is very oftenderstood as “a ma-
jor collapse of the financial system, entailinghiitity to provide payments
services or to allocate credit to productive inresit opportunities” (Oes-
terreichische Nationalbank, 2001, p. 92). ClaesaadsKose (2013, pp. 1-
65) more precisely distinguish between four typkefmancial crises: cur-
rency crises; sudden stop (or capital account lanba of payments) crises;
debt crises; and banking crises. Catéo and Milesief&i (2014, pp. 11-32)
focus on major external crises (defaults and rehdirey events as well as
events associated with large IMF support).

Kaminskyet al. (1998, p. 16) constructed the exchange market pmess
index — a weighted average of monthly exchange catnges against
U.S. dollar or per deutsche mark. Periods in whitghindex was above its
mean by more than three standard deviations wéigedeas crises.

Other very comprehensive approach is representeldniegllik (2014,
pp. 157-166), who defines crises as years in wheads of yield on
long-term government bonds over AAA rated long-tgovernment bonds
in the euro area exceed their mean by more tharstaneard deviation. An
overview of literature on financial crises can twrfd in Mizrak and
Yuksel (2019, pp. 33-50).
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Early warning indicators serve as a useful starpioont for identifying
systemic risks. Many studies find that specifiddatbrs that breach certain
critical thresholds can help to identify unsusthieabooms before a crisis
actually develops. For example, Borio and Drehm@@99) demonstrated
that credit-to-GDP, property price and equity pgeps, in per cent relative
to trends, are able to detect the build-up of riskfuture banking distress
in an economy. These indicators performed reasgnabll also out of
sample, as indicated by their ability to point wmtgntial banking distress
ahead of the current crisis. Aldascepal. (2018) calculated individual
thresholds for four household and cross-border thetitators in 26 juris-
dictions. The critical thresholds, if breached, wHoraise concern about
financial stability.

Kaminsky (1998) identified several indicators ofidhcial crises, be-
longing to such groups as overborrowing, bank riosse monetary poli-
cy, balance of payments problems and growth slowdddn indicator is
said to "signal" a crisis in a period if in thatripé the indicator crosses the
critical cut-off. She also proposed composite iathcs to keep track of the
number of signals being issued in the differentascof the economy, as
the first step in the construction of a systemasfyewarning.

The MIP procedure has been of interest to researdbe the last few
years. The research on the MIP and — more broadihe-European Se-
mester may be divided into several areas. Somieeof deal with the issue
of political consensus needed for effective coation of the economic
policies of EU countries, others address the thstion of competences
between the EU institutions and Member States hadefficiency of the
decision-making process. Another area of researthait of the effective-
ness of the recommendations issued by the Commiséie have focused
on the least frequently addressed research arempirieal studies on the
predictive relevance of MIP indicators. Most of $ecstudies used various
types of signal approach. They use a databasedafatiors. A particular
indicator signals a crisis when its level exceegmdicular cut-off. Using
different definitions of crisis events, authors eato significantly different
conclusions. Csortos and Szalai (2014) found thdy current account
deficit and the unemployment rate had the predictadios better than the
ratios of false signals in case of a crisis evefingd as a GDP gap. Kned-
lik (2014) argued that current account, net intéomal investment position
and nominal unit labour costs were the best prediaf a debt crisis. Boy-
sen-Hogrefest al. (2015) found that house prices, private sectot ded
private sector credit flow were best predictorgtaf future crises. Private
sector debt and current account balance were ttgpbeorming indicators
in case of a crisis event as a GDP gap, accordinBdmonkoset al.
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(2017). An overview of these papers can be founthénreport published
by the Joint Research Centre (Erteadl., 2018).

This work is aimed at identifying MIP indicators ish may be consid-
ered robust explanatory variables for our aggrebatesis variable. Four-
teen MIP variables were selected by the Europeann@ssion in quite an
arbitrary manner; they rather reflect general apision which imbalances
may be dangerous for economic stability, but lac& oommon theoretical
background. Accordingly, as Christofidesal. (2016) show, we cannot
expect any single early warning signal for all divsiens of the crises. That
is why we decided to measure the intensity of tliges using one aggre-
gated variable. This leads us to the hypothesissitvae of the MIP indica-
tors have greater predictive strength then ottiersll or almost all severi-
ty levels of crisis. Their identification could haypractical implications for
the reaction function of the European Commission.

Following “Regulation (EU) No 1176/2011 of the Epean Parliament
and of the Council of 16 November 2011 on the Rréoa and Correction
of Macroeconomic Imbalances” (2011) we assume‘thdtalances” mean
any trend giving rise to macroeconomic developmartich are adversely
affecting, or have the potential to adversely dffée proper functioning of
the economy of a Member State or of the econonticramnetary union, or
of the Union as a whole (Table 1).

Research methodology

In this work, we chose to define a financial crisisepisodes of financial
instability — a situation in which economic perfante is potentially
impaired by fluctuations in the price of financadsets or in the ability of
financial intermediaries to meet their contractahligations. In addition,
we consider monetary instability, understood asaliity in the general
level of prices. It is important that financial monetary instability (as well
as crisis) must be capable of having a measurdfglet @an economic per-
formance: real activity and/or the rate of inflati@Crockett, 1996, pp. 531
568). Both effects will be included in the measuneljcating the severity
of a crisis. We test the ability of MIP indicatdis correctly predict epi-
sodes of “multidimensional crises” in the periodvien 2008 and 2017.
We propose the concept of “multidimensional cridisised on several
economic indicators (Table 2). If a certain thrddhs exceeded, it counts
as a “single crisis” (1). Accordingly, “multidimeiogal crisis” may reach
level 1, 2, 3, 4 or 5 in a quarter. If a crisis lmgsurred more often than
once a quarter of the year, the maximum value faiquarters is taken as
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a crisis indicator. Selection of indicators, angessally their thresholds,
may be regarded as arbitrary, but to a great extgligs on literature
(Claessens & Kose, 2013; Mishkin, 2011a) as welbrmgxperience. The
rationale behind it is a severe and painful phemmmenot only in econom-
ic but also in personal terms.

We test two sets of thresholds. Set 1 relies aiss@al distributions of
crisis indicators and set 2 is based on an expénian on what a crisis is.
The database created by Reinhart and Rogoff (wak)not used, as it co-
vers crises only till 2010. Implementation of aretdatabase, ECB/ESRB
EU crises database (Lo Duetal., 2017, pp. 1-56), gave absolutely unsat-
isfactory results.

Setl

We investigate the distributions of four crisis icators in the period
2008-2017. Thresholds values are defined as mdamsvalus or minus
one, two or three standard deviations (Table 3).

For the decline in GDP we set first threshold r®just a mean value
(1.17%), but 0%; 1% GDP growth is hardly perceiasda crisis. Three
other thresholds are calculated as mean minusteneand three standard
deviations (4.02%).

For inflation the mean value is 1.77%, which istfyrelose to the com-
monly accepted level of price stability of arourtd.Zther three thresholds
are: mean plus one, two and three standard densafib27%).

The first threshold devaluation/depreciation of é&xehange rate against
USD is set relatively low, below 1% (mean value)t three other ones
reach approx. 6%, 11% and 16%.

For stock market decline, we define the first thodég at the mean,
equal minus 0.04%. Next thresholds are more seveaehing over —36%
at level 4.

Restrictions on cash withdrawals are always defasedl if imposed or O
otherwise.

Set 2

In general, setting threshold levels is challengiighey are set too
high, e.g. the decline in GDP over 30%, only vesyi®us crises, if any,
would be recognized. If they are set too low, e.gtock exchange index
change by —2%, crises could be reported every segoarter. Our “multi-
dimensional crisis” in its standard expert versioners:
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1. Fall of GDP, defined as decrease by more than 16%early basis;
a GDP drop by over 10% is something extraordinaryhe European
Union.

2. High inflation, eroding value of savings and makingestment deci-
sions difficult; price increase by 10% or more vii# regarded as “cri-
sis”, inflation over 10% is seldom experienced hie European Union
nowadays, but is mentioned as rather extraordileasl reached during
the Great Inflation during the 1970s (ECB, 201(®%.

3. High depreciation / devaluation of home currencgiast USD, defined
as increase in exchange rate (either average ef\aifons through pe-
riod or end of period values compared with previpesiod) by more
than 15%; 15% depreciation / devaluation was datrarily, consider-
ing 30% year-on-year proposed by (Laewnal., 2012, pp. 1-32),
which has never been reached by any EU countrirenperiod under
investigation, and relatively stable exchange EA#&R/USD.

4. Severe stock market decline, understood as decrgfabeoad stock
market index by more than 20% quarterly; during 20088—-2009 crisis
the S&P500 index dropped by over 20% in the lasirigm 2008, and
DAX by almost 20%,

5. Instability of banking system, manifested by resiohs on cash with-
drawals.

Other thresholds (Table 4) are set 20% lower ohdrigstarting from the

standard version, until extreme (e.g. 14% inflgtion almost “normal”

values (e.g. —8% stock market index decline) aaelred.

Of course, there are other symptoms of the cilii€is,a decline in em-
ployment or exploding government debt (Reinhart &gBff, 2009, pp.
466-472), but they were included in MIP as leadimticators.

We proceed as follows.

First, for every year (2008-2017), we calculate ltidimensional cri-
sis”; a combination of several negative consequenédinancial and real
crises, as described above. Each negative eventscas “1”, otherwise
“0”. This is an extension of probit model applieg Blizrak and Yiksel
(2019, pp. 33-50). We ignore averted and poteatisgs on purpose.

Second, we prepare panel data for the period 2@156-2nd for all 28
EU countries (14 MIP indicators for every year amdintry; explanatory
variables).

Third, we proceed to construct ordered probit moddiere the crisis
variable is regressed on a set of MIP indicataaggéd by one year, to
check for the ability of MIP indicators to issuavarning about upcoming
crisis. Such selection of data and a lag of thda@xgd variable is the clos-
est to the actual European Semester procedureovidrall model selection
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evidence reflects that the first lag of the exptanavariables is superior
compared with longer lags. With longer lags thedfmtéve accuracy ap-
pears to diminish.

The ordered probit models have come into fairlyemicse as a frame-
work for analysing inherently ordered outcomesesponses (e.g. ratings)
(Greene, 2000, p. 736). It is in line with the ptaolegression analysis put
forward by Frankel and Rose (1996). The orderetipmodel is currently
considered the best practice when dealing witharoés that are categori-
cal in nature (Osborne, 2015, p. 17). It is a galiEation of the probit
model to the case of more than two outcomes ofparttent variable for
which the potential values have a natural orderasg;no crisis” (0), “mi-
nor crisis” (1), “big crisis” (2), and so on.

In this paper we use probit regression to assesprtdictive strength of
indicators arbitrarily selected by the Commissi®he probit model is ro-
bust to the violation assumptions that OLS regogssan be influenced e.g.
by the assumption of normal distribution of residusnd homoscedasticity,
S0 it seems to be the best choice for this task.

In line with Wooldridge (2010, pp. 504-505, 508\ @rdered probit
model for crisis €r;.), conditional on explanatory variables, can be
derived from a latent variable model. Assume thitent variablecr;, is

determined by
criy =Vii_1 B+ep, elv,~Normal(0,1), t=1,...T (1)
wherev;; is a vector { x 14) of independent variables (fourteen MIP indi-
cators) for a countriy(i = 1,2,...,28) and a yeaft = 1,2,...,10) is a vec-
tor (14 x 1) of regression coefficients.
Leta; <0y < ... <as be unknown cut points, and define
crip =0 iferf <og
crip =1 ifag<cri;<ap 2
crip =5 iferf, >as
The data set includes the panel values of deperidentidimensional
crisis” variablescr; . (0 to 5) and fourteen explanatory MIP variables, (

yearly observations for 28 European Union econoyrgesering the peri-
ods from 2008 to 2017 and 2007 to 2016, respegtivel
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Our data sources are:

— for MIP indicators: EUROSTAT, Directorate-Generat Economic and
Financial Affairs (“Statistical Annex of Alert Meahism Report 2018”
2017), data were used as available in the report,

— for GDP change: IMF (International Financial Statis),

— forinflation: BIS (long consumer price index),

— for exchange rate against US dollar: BIS (longesean US dollar bilat-
eral nominal exchange rates),

- for stock market indexes: stock exchange data, wtewg.com,
www.finance.yahoo.com, www.investing.com,

— for restrictions on cash withdrawals: Internet sbkar
During the data preparation process, we decidddaee some outlier

observations — their elimination would deprive dskey data on crisis

phenomena. Despite the robustness of the probiteimdkis may have
some influence on the results obtained. Probitesgon is all the more
effective the larger the data set is.

Results

First, we looked at the correlation matrix betweegressors (pairwise cor-
relation coefficients — Pearson's product-momentetation for the se-

lected variables). Just in one case (V13 and \drag-term unemployment
rate and youth unemployment rate) the correlataefficient reached 0.87.
The second largest (in absolute value) was negatweelation -0.57 be-

tween V2 and V10 (net international investment i@siand unemploy-

ment rate). 5% critical value (two-tailed) is eqQal181 for n = 276. Most
of correlation coefficients were significant (178 196). The goal of our

research was to evaluate the existing MIP procedioewe kept all the
variables in the model.

Second, we looked at episodes of “multidimensiamaes” that took
place in sample countries between 2008 and 201perzkng on the
threshold levels applied, several crises’ sevégitgls have been reached (0
—no crisis, and 1, 2, 3, 4 or 5). In order to testforecasting ability of the
dependent variables we used values lagged by are ye

Results for the set 1 thresholds are presentedliteTs. Variables 2, 5
and 7 are statistically significant, to a greateextat the 1% level, and all
have the same signs across all thresholds. Othersignificant only at
selected thresholds.

Results for the set 2 thresholds are presentedliteT6. This time MIP
variables 2, 5, 6, 7, 9 seem to have strong pigdistrength. All parame-
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ters have the same sign and are significant at*¥% ¢r 5% (**) level.

Other variables are never significant (variable ot) only for specific

threshold levels.

Our test results show that:

— the variables 2, 5, 6, 7, 9 are almost alwaysssizaily significant at 1%
or 5% level (sometimes at 10% level); they havalistére strength for
“small” as well “serious” crises,

— variables 4 and 11 and 12 are also statisticagfyiicant in most cases,

— variables 1, 3, 8, 10, 13 and 14 seem to be olgsotatot very effective
in crises prediction. This is not that obvious ase of current account
balance, real effective exchange rate and privatosdebt;

— all parameters of significant variables have exgsigns.

Discussion

Now, we will formulate some remarks on the mostveht variables.

V2. According to our results, the increasing inggional investment po-
sition (NIIP) tends to diminish the probability ofisis, which may not be
so obvious. To see why, we should 1) look at theetional categories of
assets and liabilities and 2) realize that an eseeof NIIP may be result of
increasing assets or decreasing liabilities.

International assets and liabilities may be decawganto: direct in-
vestment, portfolio investment, financial derivaswother than reserves and
employee stock options, and other investment asdrve assets (IMF,
2009, p. 14, 120). Increase in international assetg be interpreted as an
increase in (international) savings which congitatcertain buffer against
crises. Negative signs and significance suggestahancrease in assets
diminishes the probability of crisis next year, @hiis expected. It is less
obvious, however, that a similar effect may be edusy a decrease of for-
eign investments in the economy. Foreign investnveitttdrawal could
potentially be a sign of expected crisis but ihd$; parameters of variable 2
are clearly negative. Lower foreign investments mkmaver liabilities to
other countries, which eventually should be repaid.

Interestingly, improvement in current account (sble 1), is not statis-
tically significant. Typically, highly negative NPk result from persistently
high current account deficits (European Commisskii,2, p. 9), which,
per se, have statistically no influence on ability to giet “crisis” (variable
1). The more negative the NIIP to GDP, the morentgubecomes vulner-
able to volatility in international financial matie If international assets
(and NIIP) decrease, probability of crisis incread@ecrease of NIIP may
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be also caused by foreign capital inflow into tleereomy. It may be re-
versed in case of any deterioration in the economy.

Catdo and Milesi-Ferretti (2014), Knedlik (2014) wasll as Siranova
and Radvansky (2018) have also shown that NlIFhes af the significant
explanatory variables for crises. Positive and Istafalues of NIIP (and
also current account balance) are important forraemnomic stability of
EU countries (KoloStat al., 2018).

V5. The scoreboard incorporates a nominal unitdalmmsts (ULC) in-
dicator in view of monitoring developments in primed cost competitive-
ness across EU Member States. The ULC measureavidrage cost of
labour per unit of output. A rise in an economytsmnal unit labour costs
corresponds to a rise in labour costs that exc#eglsncrease in labour
productivity. This can potentially be a threat tbexonomy's cost competi-
tiveness, if other costs (e.g. cost of capital) rmveadjusted in compensa-
tion (European Commission, 2012, p. 14). Large suslained increases in
ULCs may lead to the erosion of competitivenessl &n as our results
show — to “multidimensional crisis”. Parameters &tirconsidered thresh-
old levels are positive, as expected. This isne lvith the results of Kned-
lik (2014), who found this variable useful in pretitig the debt crisis.

V6. House price index is the scoreboard indicathictv measures the
year-on-year change in house prices, deflated éyEtirostat consumption
deflator. A rapidly rising house price index is abya certain proxy for an
upcoming crisis. This is commonly accepted wisdowh eonfirmed by our
data analysis. Our results to some extent confirenresults of previous
studies (Borio & Drehmann, 2009; Boysen-Hogreifal., 2015), who also
considered house price important.

V7. Private sector credit flow, consolidated, ie #toreboard indicator,
which measures private sector credit flows expikssepercent of GDP,
and it includes loans and securities other thameshdt is a flow counter-
part of private sector debt (which is a stock iatlic). Positive sign of pa-
rameters is confirmed by a wide body of economerditure (e.g. Gourin-
chas & Obstfeld, 2011), which identifies quicklypaxding credit as one of
the best predictors of financial or banking cris&élso Frankel and Rose
(1996) found that currency crashes tend to occlanwhter alia, domestic
credit growth is high. Excessive creation of momewihilo tends to trigger
wrong asset allocation, higher import demand, eapiflows and contrib-
utes to the widening of current accounts defid¢itsaddition, credit growth
to the non-tradable, in particular housing, sectowds out resources from
the tradable sector (European Commission, 20120)..

V9. General government gross debt in percent of GDBne of the
commonly accepted imbalance indicators. In the Egration “general
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government debt is assessed for its contributidthéaeneral indebtedness
of a Member State, being thus looked at togeth#r private sector debt”.
Our results confirm that rising government delfbesd” in a sense that it is
negatively associated with the occurrence of crit®sall” and “big”. In-
terestingly, rising private debt cannot be stat#dly associated with up-
coming crises.

Conclusions

In order to prevent or contain future crises in Eig it is essential to be
able to accurately predict their occurrence. Weosietto assess the ability
of MIP indicators to predict the risk of excessivacroeconomic imbal-
ances in the EU. We tested the predictive streaftill MIP 14 indicators
considered for evaluating the macroeconomic stglili the EU member
countries.

We were able to identify five MIP variables whicterg statistically
significant in predicting “multidimensional crise&r all EU countries: net
international investment position, nominal unitdab cost index, house
price index, private sector credit flow and geng@ernment gross debt.
The other variables turned out to be less imporamiot effective in crises
prediction; their significance in the MIP procedsieuld be re-evaluated.

However, we are aware that our approach has limitsite.g. the results
could be sensitive to how a crisis is defined. Otraiables than our five,
indicating the crises, could also be consideredaddition, early warning
indicators may be different for well and less depeld countries.

In any case, the scoreboard proposed by the Eurdpeammission and
optimized with a probit model should be consideredat its best — as
a tool for an initial evaluation. A more detailecbaomic evaluation of the
imbalances in the Member State always has to follow
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Annex

Table 1.MIP scoreboard indicators

Variable Indicator Unit

Vi Current account balance (% of GDP) 3-year averag

V2 Net international investment position % of GDP

V3 Real effective exchange rate (42 trading pasineliCP  3-year % change
deflator)

V4 Export market share (% of world exports) 5-y#achange

V5 Nominal unit labour cost index (2010=100) 3-yéachange

V6 House price index (2015=100), deflated 1-yearttange

V7 Private sector credit flow, consolidated % of &D

V8 Private sector debt, consolidated % of GDP

V9 General government gross debt % of GDP

V10 Unemployment rate 3-year average

Vi1l Total financial sector liabilities, non-constdied 1-year % change

V12 Activity rate (% of total population aged 15)64 3-year change in p.p.

V13 Long-term unemployment rate (% of active popala 3-year change in p.p.
aged 15-74)

V14 Youth unemployment rate (% of active populatasyed 3-year change in p.p.
15-24)

Source: “Statistical Annex of Alert Mechanism Rep2(18” (2017, p. 8). Data source are
Eurostat, IMF and Directorate-General for ECFIN.

Table 2.Crisis indicators

Description Crisis threshold level Comment
1. Decline in GDP Over a%, year-on-yeaMajor commonly accepted indicator of
change crisis
2. High inflation Over b%, year-on-yearInflation, if high, has obvious negative
change effects on the whole economy

3. High devaluation / Over ¢% quarterly Erosion of own currency with possible
depreciation of home (either average or end of negative effects on exchange rate stability,
currency against USD period) confidence in home currency, foreign
reserves etc.
4. Severe stock marketLocal stock exchange May cause high losses of investors in
decline major index change, over stocks; major indicator of financial crisis
d%, end of quarter
against end of previous
quarter
5. Restrictions on cash If imposed in specific Sign of financial instability; painful for
withdrawals quarter citizens




Table 3.Set 1 crisis thresholds (in %)

Variables Level 1 Level 2 Level 3 Level 4
1. Decline in GDP 0 -2,84 —6.86 -10.87
2. High inflation 1.77 4.03 6.30 8.57
3. High devaluation / 0.70 5.56 10.43 15.29
depreciation of home 0.73 6.35 11.97 17.58
currency against USD
4. Severe stock market  —0.04 -12.24 —24.44 -36.64
decline

Note: First figure refers to quarter average, secondtommd-of-period value.
Table 4. Set 2 crisis thresholds (in %)
Variables Level 1 Level 2 Level 3 Level 4 Level5 Level6
(standard)

1. Decline in -4 -6 -8 -10 =12 -14
GDP
2. High 4 6 8 10 12 14
inflation
3. High 6 9 12 15 18 21
devaluation 6 9 12 15 18 21
/depreciation
of home
currency
against USD
4. Severe -8 =12 -16 -20 24 -28
stock market
decline

Note: First figure refers to quarter average, secondtommd-of-period value.

Table 5. Signs of statistically significant parameters different threshold levels

(setl)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Level 1
— + + — — + —
146 *kk *kk *kk *% *kk *% *kk
(52.9%)
Level 2
N - + + + + - + + — +
133 *kk *% *kk *kk *kk *% *% * *kk *kk
(48.2%)
Level 3
- + + + + + +
195 *kk * *kk *kk *kk *kk *%
(70.7%)
Level 4
- + + + + +
247 *kk *% *% * * *%
(89.5%)

Note: Numbers below “Level” indicate number of caseorrectly predicted”; N indicates
that the null hypothesis: “error is normally dibtrted” couldn't be rejected at 5%

significance level.
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