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1. Tante (Troppe) Crisi

e Crisi Bancarie

e Crisl Valutarie

e Crisi di Debito Sovrano

e Crisi di Conto Capitale (Sudden Stops)
e Corporate Crises

o Stock Market Crises

 Recessione

— |l diavolo e nel dettaglio (definizioni
guantitative/qualitative)



Crisi Bancarie

 Financial Distress (Caprio,Kligebiel,1996): quando una frazione
significativa del settore bancario e insolvente (ma non chiude)

« Panico Finanziario (Calomiris Gorton, 1991): quando i detentori di
debito bancario improvvisamente richiedono che le banche
convertano i loro depositi in circolante in una misura tale che le
banche sono forzate a sospendere la convertibilita del loro debito

« Crisi Bancarie (Demiguc-Kunt, Detragiache 1998). Bank Run che
porta a chiusura, take over/intervento del governo:

Non Performing Assets/Total Assets = 10%
Costo salvataggio= 2% of GDP
Nazionalizzazione banche su larga scala

Bank run o misure di emergenza (congelamento depositi, vacanze
prolungate )

Garanzia generalizzata dei depositi da parte del governo in risposta
agli eventi

Problema: copre episodi potenzialmente eterogenei



Crisi Valutaria

* Indicatore di Exchange Rate Pressure
(Kaminsky, Lizondo, Reinhart, 1998):

= Media ponderata di deprezzamento del tasso di
cambio e della riduzione riserve (pesi
Inversamente proporzionali alla variabilita)) = 3
deviazioni standard

Alcuni includono variazione del tasso a breve

Problema: possibili turbolenze di mercato senza
problemi di crisi



Crisi di Debito Sovrano

Manasse, Roubini, Schimmelpfennig, 2005
Manasse,Roubini, 20009:

1.S&P default = il governo non onora puntualmente |l
rimborso del principale o pagamento di interessi
oppure si ha una offerta di scambio (exchange
offer) di nuovo debito con termini meno favorevoli
rispetto all’emissione originale

=> Exchange offers, debt/equity swaps,
buybacks for cash: considerati come default

2. “Ball-out” preventivo del IMF (EFF+SBA >100%
guota).

=> top 10% of non-concessional loans

Problemi: Prestiti non determinati da minaccia di crisi



Crisi di Conto Capitale

Chamon,Manasse, Prati, 2007:

o flussi netti di capitali privati sono sotto la loro

media di almeno 1.5 deviazioni standard e si sono
ridotti di almeno 0.75 deviazioni standard dall’anno
precedente; oppure

flussi netti di capitali privati si sono ridotti di almeno
1.5 deviazioni standard dall’anno precedente e almeno
0.75 deviazioni standard da 2 anni precedenti; or

flussi netti di capitali privati si sono ridotti di almeno
0.75 deviazioni standard dall’anno precedente e almeno
1.5 DS rispetto a 2 anni prima

IMF Working Group su Indicatori di Vulnerabillita
(qualitativo/quantitativo)

Problema: Ad hoc, difficilmente generalizzabile



Molto Spesso Crisi “Multiple™.

Argentina 2001:capital account, currency,
sovereign default, IMF program, banking crises

Brasile 2002: capital account, IMF program,
corporate crises

Indonesia 1997-98: capital account, currency,
sovereign default,IMF program, banking,
corporate crises.

— bene: piu facile
—male: ma dov’'e la vulnerabilita?



B

Balance-of-Payments Crises

Banking Crises

Twin Crises” (Kaminsky et al): 76 valutarie, 26 bancarie,

e

SRR
R

Rt
SERRR

S
RN

RN
LS
PR
]
R
S
SRR

—
—
==
oy
g

sl

1084 1986 1988 1990 1982 15994

1982

URE 1. MimieER oF CR1sEs PR TEAR

=T

1974 1976 1078 1980
F-a

1872

1870



...ma non sempre

e China, 1998: sudden stop

e Chile, 1995-96: crisi valutaria
 Czech Rep, 1997: conto capitale

e Croatia, 1999: crisi valutaria

e Polonia, 2001.: crisi valutaria

e Estonia,1995: programma IMF

e India: 1996-97: crisi valutaria

— Importante definire 'oggetto di analisi



Table Al. Capital Account Crises 1994-2004 1/
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2.Principall Metodologie EWS

Signal Approach

Un buon “indicatore” mostra un comportamento
“Inusuale” nei 2 anni che precedono la crisi



Figure 1. Event Study Analysis: Short-Term Debt Variables 1/
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Principall Metodologie EWS: Segnali

L’indicatore manda un “segnale” quando supera una certa “soglia”
Buon Indicatore: A, C = grandi; B,D = piccaoli

B/(B+D)=% false signals su totale periodi tranquilli (“*noise™)
A/(A+c)=% di correct) signals sul totale crisi

p = probabilita di crisi non condizionata = % crisi/totale osservazioni =
(A+C)/(A+B+C+D)

p. =probabilita|segnale = % di crisi precedute da segnale= A/(A+C)

— il valore ottimale della “soglia” e quello che minimizza il rapporto
noise/signal

pcC - p = Increase In probability of crisis due to signal

Crisi entro 24 mesi Nessuna Crisi
entro 24 mesi
Segnale Inviato A B
(ok!) (falso allarme)
Nessun C D

Segnale (crisi mancata) (ok!)




Table 1. Performance of Indicators—In-Ssample

23 Country Sample. 1970—Apnl 1995

Number of
MNoise/signal Plcrisis/signal) Crises
(adjusted)= —P(crisis)?® with data

Indicator (1) 2) 3)
Real exchange rate* 0.25 29 70

2ireserves growth rate 0.39 17 6B
Export growth rate 0.60 o GB
International reserves growth rate 0. 44 15 6B
Excess M1 balancesd 0.60 ) 67
Domestic credit/GDP growth rate 078 4 65
F.eal interest rate 0.76 4 3B

2 multiplier growth rate 1.14 — 6B
Import growth rate 1.16 — 6B
Industrnial production growth rate 1.14 — 54
Terms of trade growth rate 093 1 25
Lending rate/deposit rate 1.04 —1 29
Bank deposit growth rate 1.63 —G as
Stock price mdex growth rate 1.59 —O 44
F.eal interest differential 1.34 —4 3B
Current account/GDP 042 16 70
M2ireserves (level) 045 14 51

“Ratio of false signals (measured as a proportion of months in which false signals could have
been issued [B/(B+I]) to good signals (measured as a proportion of months in which good signals
could have been issued [A,4+HCNH])

EP(crisis/signal) is the percentage of the signals issued by the indicator that were followed by
at least one crisis within the subsequent 24 months ([A/(A+C)] in terms of the matrix in the text).
F(crisis) 1s the unconditional probability of a crisis, (A+C)YW(A+B+-C+HIDN).

cDeviation from deterministic trend.

dR esidual from regression of real M1 on real GDP. inflation. and a deterministic trend.



Problemi Signal Approach

Linearita (soglie multiple, inflazione <-3%,
inflazione >10%)

Selezione arbitraria variabili

Non ci sono covariate! Come “aggregare”
le diverse variabili?

Prevedono correttamente circa 60%
Crisl...

Molti “false alarms” e cattive previsioni out-
of sample



Modelli Logit/Probit

« Variabile Binaria (I=1 se crisl, 1=0 se non
Crisi)

e Stima modello econometrico:
P(1=1|X)=f( 'x)

Esempio: Demirguc-Kunt, Detragiache
(1998)



hultivariate Logit regressions of crisis regressions are estimated updating the analysis in Demirgiic-Eunt and Detragiache
(1998}, In estimation, errors are clustered by country. The period covered 1s 1980—2002, with 94 countries and up to 77 crisis
occurrences in the sample. The dependent variable takes the value one for the first vear of the crisis and zero otherwise.
Observations for periods during which the crisis is taking place are excluded from the sample. For the crisis episodes for which
the crisis duration is unknown, three yvears after the crisis are dropped from the sample. Variable definitions and sources are
given in the Appendix.

(1) (2) (3) ) (3)
GROWTH —0.09g7=== —0.099] F*=* —.1115%=== —0. 1177 o%==* —0 103 5w
(0.0259) (0.0265) (00319 (0.0332) (00274
TOTCHANGE 00005 00006 —0.0024 —0.0028 00004
(0.0061) (00064 (0.0066) (0.0067) (000637
DEPRECIATION —0.0675 0.0713 —0. 1037 —0.1233 00490
(0.3892) (0.3830) (0.3918) (0.3945) (03811
RILINTEREST . 000 Gg*== T R O D0 S e e D0 OO e e e O QD0 Sk
(0.0002) {00002y (00002 (0.0002) (000023
INFILATION 0. 000 7== 0.0006=* O OO0 7= D QD0 e O_0006**
(0.0003) (00003 (00037 (0.0003) (000037
RGDPACAP —0.0367*=* —0.0350%* —0.0414%== —0. 0ok —0 QAT Ew A
(0.01548) (0.0168) (00173 (0.0184) (00178
FISCAL BALANCE/GDFP O.0033%*= 00014
(0.0016) (000200
MIRESERTVES 0.0012= O QG R*== D.0DaG*** 0.0013*
{00007y (000213 (0.0022) (00007
PRIVATE/ GDFP 0.0010=** D001 gF== D00 ] 2w 0001 QF*x*
(00003 (00004 (0.0003) (00003
CREDITGRO, - 0.0038="* O.00q 4™ AR 00035
(0.0019) (0.0023) (0.0022) (0.0019)
DEPOSITING 0. 5850%* 0.5131%*
(0.2786) (0.2382)
MNo. of crises 77 75 a3 63 ]
Observations 1670 1612 1356 1356 1612
24 total correct 67 70 TFO GE 68
%4 crises correct G0 60 a8 62 61
%4 no-crises correct 67 F0 T0 GE 69
Pseudo-BE2 007 0.08 O O 0.10 008
Chi-sq 216 Q7 F*== 230 12=*%* 30T 2= AR 2RwEE AR T
ATIC 293 279 494 403 279

Fobust standard errors 1in parentheses.

* gignificant at 10 percent; ** significant at 5 percent; **¥* significant at 1 percent.



Problemi Logit/Probit

 Forma funzionale (Logit/Probit)
e Linearita, Selezione variabili

* Discrete Previsioni in Sample (60 %
crisi),molti Falsi allarmi, cattive previsioni
out-of sample (Crisi Asiatica)



Market Based Signals

1. Probabilita di Default e Credit Default Swaps
(CDS)

CDS = contratto di assicurazione con cui una parte si
assicura per un certo periodo (T) contro I'insolvenza di
un debitore pagando un premio (spread) ogni n periodi
all’assicuratore, da cui ottiene, in caso di insolvenza,
'ammontare assicurato

o Strumenti Over the Counter (OTC)

« Spread contiene informazioni sulla percezione “di
mercato” del rischio di insolvenza (singolo emittente)

« Arbitraggio: contratto “fair”, assicuratore risk neutral

Premium leg = valore atteso dei pagamenti di chi offre
protezione (nel caso il debitore fallisca o che sopravviva)
entro la scadenza del contratto

Default Leg = valore atteso delle perdite per chi offre
protezione nel caso di insolvenza del debitore (Loss
given default)



Premium leg (p(n)) = Default Leg(p(n))
=> Probabilita di Default p(n)
(struttura a termine, Hull, 2004, Cherubini, 2006)

Pro:

« self-fullfilling expectations
 Forward Looking

» Alta Frequenza delle osservazioni

Cons:

 Emittenti individuali: shock idiosincratici /sistemici
 Non ci sono CDS per tutti EMS

 Counter Party Risk (OTC)

Ipotesi parametriche (es: probabilita di sopravvivenza = Poisson,
tasso di recupero = fisso (40%)

 Market based: Volatilita



Probabilita di Insolvenza estratte dai CDS sul
debito a lungo termine Italiano (G Tigilia, univ Bologna)

ITALIA - Probabilita cumulate di default




Market Based Signals:
2 PoD dalle Opzioni su Azioni (Capuano, 2008)

Probability of Default
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Ricavare fv (V), la PoD, valore di D etc. dalle
Opzioni sulle Azioni (Capuano, Imf Wp 2008)

E = max (V —D;O)

Debt (D)
Assets

(V)
Equity (E)




Un'opzione put = e uno strumento derivato in base al quale
I'acquirente dell'opzione acquista il diritto, ma non I'obbligo, di vendere
un titolo (detto sottostante) a un dato prezzo d'esercizio (strike price).
Al fine di acquisire tale diritto, I'acquirente paga un premio.

Put-option payoff: p(putprice), Eequity-price), K(strike-price), T(maturity)
PF = max(K — E.:0)

Assume Merton(1974) structure: v(assets), D(debt)
E = max (V — D;U)

Equity-option is a compound option

P; =max (K — E;:0)=max (K — max (/; — D:0):0)= max (X + min (D - 7:0)0)



Pro:

 Market expectations

e Forward Looking

» Alta Frequenza delle osservazioni
cons:

« Emittenti individuali: shock idiosincratici
/sistemicCl

 Non ci sono Opzioni per tutti EMS
 Robustezza a ipotesi parametriche
 Volatilita



Methodology: “Machine Learning”
Classification And Regression Trees
(Breiman et al (1984))

» Classify observations (country-year) into
different risk classes (high/low default risk).

 |dentify characteristics associated with class
membership.

e Calculate probabilities of event (default)

* Predict outcomes (assign observations to
classes)

=> How do you tell a potential defaulter before it's
too late?



« Applications to: engineering, medical
diagnosis, genetics, meteorology,
marketing, iInsurance, consumer credit.

e Topics: market segmentation, credit risk
assessment, quality control, spread of
cancer, blood cell classification, infant
mortality, wildlife management, air
pollution alerts, speech recognition,
classification of radar images for the
military.



Literature applying Classification or Regression Tree In
Economics and Finance

e Gosh and Gosh (2002)

o Kaminsky (2003)

* Frankel and Wei (2004)

 Manasse, Roubini, Schimmelpfennig(2003)
 Manasse, Rouboni (2009)

 Chamon, Manasse, Prati (2007)

* Vezzoli, Savona (2008)



Example: Heart attack (San Diego Medical Center)

Figurel: Survivors and Early Deaths

Cases. 215
High Risks: 37 (17%)
Low Risks: 178 (83%)

\4

Rulel

Is Systolic Blood Pressure91?

Yes No
Cases: 20 Cases: 195
High Risks: 14 (70%) High Risks: 23 (12%)
Low Risks: 6 (30%) Low Risks; 172 (88%)
Terminal Node 1
Classified HR v
Rule2
Is Age< 62.5 ?
Yes m
Cases. 104 Cases: 91

High Risks: 2 (2%)
Low Risks: 102 (98%)

High Risks: 21 (23%)
Low Risks: 70 (77%)

Terminal Node 2

Classified LR

\4

Rule3
Is Tachycardia Present?

Yes \No;

Cases: 28
High Risks: 14 (50%)
Low Risks: 14 (50%)

Terminal Node 3

Classified HR

Cases: 63
High Risks: 7 (11%)
Low Risks: 56 (89%)

Terminal Node 4
Classified LR




Three Steps

1. Rule for Splitting nodes : find a variable and value
(split), among all possible variables, that partitions
observations into (two) sub-samples (nodes), as
“pure” as possible (“Yes” or “No” question): for ex: Is
Ext Debt/GDP > 50%

Loss=)  (No(t) +N,(t)) p, (t)p.(t)

() I
S 7 (D1,

i=d1,1

pit)= L Pold)=1- pit)

N(t)= NO(t)+ N1(t)= number of observations in (terminal) node t
NO(t)= number of non-crises (type 0) in node t

N1(t) = number of crises (type 1) in node t;

pO(t) and pl (t)=1- pO(t) are the posterior probabilities

111 (110) = the subjective prior probability of a crisis (non-crisis),

N= denote the total number observations in the sample,

N1, NO = N — N1the number of crises and non-crises in the sample.



2. Rule for Stopping splits

a)the algorithm calculates the gain from further
splitting In terms of the reduction in the rate of
misclassification from each parent to the two child
nodes.

b)it grows a maximal, over-fitted, tree,
Cc) It proceeds to “pruning” branches backward.

d) The best tree ( in terms of “goodness of fit”’): tree
whose misclassification error rate (adjusted for a
penalty on the number of nodes) Is lowest.

3 Rule for Assigning class

Classify all obs in terminal node t as “crisis-type” (1)
If p1 () > po (t).



Pros:

Complex data structures (Non Linear Effects)

Heterogeneity: different relationships in different
parts of the sample space (for ex: poor (liquidity
constrained) vs. rich individuals). Unlike regression
analysis, the more heterogeneity the better

Selects interaction dummy variables and thresholds
Non parametric

Robust to outliers (peripheral nodes)

No specification search needed

Deals with missing data in a clever way (surrogates)
Immune to Monotone transformations (X, logx, x>0)

Can be easily combined with Logit/Probit (but apply
to new data)

Measures of “variable importance”



cons:

No marginal contributions (all Obs. in nhode have equal
probability)

Not suited for linear relationships (that hold in the whole
sample

Info becomes more local: “locally” optimal search
Not very good probabilistic foundations

- Consistency I.e. convergence to “best” classifier under
mild regularity conditions

- but not theoretical justification/confidence intervals for
Individual splitting rules (computer science/artificial
Intelligence vs. statisticians)

“*Masking” problem (cf. collinearity) & instability of trees



Refinements: Instability ->Ensemble learning

algorithms:
Aggregate Predictions of Multiple Classifiers for

reducinge the Variance of Predictions

Class Prediction

|

Combiner

Classifier 1 || Classifier 2| » » » | Classifier N

W

Input Features




 Bagging(Breiman,1996): Boostrap
Sampling (perturbation) -> prediction
aggregation (“voting”)

« Random Forest (Breiman, 2001):
bootstrap sampling + random variable
selection -> prediction aggregation
(“voting”)

- Stability,accuracy,but..->Black Box

- Cragging (Vezzoli, 2009): Perturbations+
Ensemble Predictors => crisis probabilities
=> Final Tree



Applications (I) Sovereign Debt
Crises

Annual information on 47 economies (Em's)
with market access for the period 1970
to 2002

Data on external debt and public ext. debt
from WB’s GDF and IMF.

Data on public finance and macro
variables from WEO and GFS.

Data on political economy from various
sources.



Table 5. Warniable Importance and Rank in Cart and Random Forest

CART Fandom Forast
Variable Importance FRank Importance Fank
Teot Ext Deby' GDE 1D D0 1 100,00 1
Fub Ext Debt ' GDP 8B, 35 2 =K L= 4
Tot Ext Debt'Exp 89 35 3 To1T &
Sh TermExtDebtFes (e moat) 3E.BT 4 To63 5
ShTermExtDabt/Fes (orig mat) 34 .55 5 63 09 2]
PubExtDebiFes 3371 & o4 535 3
SZhTermExtDebt GO ren: moat]) 29 .85 7 42 92 11
ExtFimFeqs/ Fes 2E 23 2 3465 1&
CDEP MominalGrowth 2550 a 33 49 1o
Inflation 2475 10 65 34 g
SarvExtDiebt {GDP 24 40 11 IE.01 2
DebtServExtDebt/Fes 20,80 12 Iz 19 15
M2 Fas 12,73 13 2661 2
ExchR ataOxrer 15,56 14 3371 18
7S TrezsEBEill Fats 15 48 15 5,94 42
YT earsMextPrazElec 14 30 145 17.689 11
IntShTernmnExtDebtFes 13 33 17 Qo 55 2
FeservelGrowihl2) 11,95 18 15,62 2
DebtServExtDeabt GDE 11.61 1% 22 49 27
Exch Vol 11,43 20 20,51 >
Inflation Vol 11,33 21 35,36 14
Fezl GDP srowth 8.586 22 23 23 2
Fevenue ' E0VP 3,35 23 224 >
Chpenness 7.7 >4 3391 17
PohticalConst IIT 700 25 27,77 3
FealEchFateW ol 7,57 25 67,58 i
PolittcalConstr I 7,00 > 26,18 7
ExpGrowth 5,98 el 13.3 15
FDL/GDP 5,34 29 23 69 25
LIBOF. 4 45 0 o.ao 18
Civil Liberty Index 3,47 31 85,22 41
B2 Growih 3.2 32 2042 A0
PeolificalBights Index 2,95 33 Q.72 g
Elactoral Systeny 2.2 34 2393 2
IntShTermExtDabte G0 215 35 46 82 10
CenGovBalGDP Velar 1.32 15 15 13
Curr A eGP 0,97 37 10,19 17
FesarvaGrowth 0,354 IR 2553 2
TFearsSincePrasElect 0,2 1] o068 ETy
YWearsMNextParlElect 2,10 40 5,08 45
T earsSimcaeParlElact L RS 41 4 24 4&
Termsof Irade Wol 0,00 42 14,55 34
FealExchF atallap L A 43 3707 13
PublicDebt"GDP 0,00 44 5,31 435
PrimBalanceAdiFeag 0,00 5 1.25 47
PrimarvBalance GF 0,0 45 10,64 15
PresElection™ ear 0,00 47 102 48
FPrazf&ParlElectY ear 0,00 48 015 45
ParlamFlactY ear 0,00 45 L ]
FresdomStatusndax 0,00 50 6.5 43

Sowrce: Authors Calcualations



Total external debt
> 50 percent of GDP

N Yes
Short-term external debt/resgrves Inflation
>1.34 >10.47
No Yes No Ye
Public external debt over Reyenue Years to nexigeesal ele¢tion External Financing requirefent Node 14
>2.15 >55 >1.44 Obs. 19p
Crises: 66.8 %

m No es No Yes
A
US T-bill rate b yjic external debt over reyenudiode 13
Obs. 79

Inflation Total external debf]
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| | | el — oHeCTiss R
Crisisentries:|[Crisisentries: Crisisentries: isisentries: Crisisentries: Crisisentries:| Crisisentries:
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eru 1976, 1983 hilippines 1983Uruguay 198}
razil 1998, 2001 Argentina 2(0fLindonesia 2{J02
amaica 1978 Jordan 1989 | Bolivia 1980
urkey 1978 Morocco 198§ Morocco 1983
orea 1997 | Costa Rica 1Bgfurkey 2000
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Table 6. Prediction

In Sample Out of Sample
Full Sample 1990°s Onwards (Based on Full 1990°s Onwards (Based on 1970-
P Sample) 1989)
Observations 1276 536 536
Number of enisis - _ _
episodes 261 14 114
Number of cnsis entry )
episodes 54 -0 20
(In percent )

Correctly called 3.8 12 8 72.0
ep1sodes
Correctly called default 93.9 a0 5 $7.0
episodes
Correctly called non - - -
default episodes 9.9 76.0 76.0
';'-:ur_re-:tlj-' l?_aﬂed entries 82,0 250 35.0
mto defanl:
Incomectly called 18.5 5.0 19.0

entries mnto default

Sources: IMF. Standard & Peor’s, World Bank: and authors™ calculation.



“Rolling Trees”

120 ~

—t— Exicrmnal Debt

== Short Term Debt
PubExtDebt/Rev
YearsNextPresEl

—— RealGrowth
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INotes: Total External debt/GDP is replaced by Total External DebtExports m 1995, and by Public External

Debt/GDP m 199697 Short Term Debt iz Short Term Debt/ GDF in 89, 90,91 92 93 94 95 96,9701 and Short Tern
Debt/Peserves m 98,99 00,02, Public External Debt/GDP 15 replaced by Revenue/GDP m 199293 0290



Application Il
Banking Crises (work in progress)

Variabili: Economist Intelligence Unit (EIU) Database +
EIU Financial Services Database:

Macro, BoP, debito estero, tassi di interesse e di cambio,
moneta, credito, bilancio e debito pubblico, crescita,
Inflazione....

dati bilancio sistema bancario (attivita, passivita,
patrimonio, composizione, redditivita),

indici di governance e di solidita istituzionale(diritti
proprieta, corruzione, efficienza amm. pubblica etc.):

Oltre 500 variabili esplicative (+lags, rates of changes,
GDP ratios, first differences:

periodo 1980-2008, 115 Paesi Emergenti



IMF BANCRI Variable Importance

Wariabkle Score
TOOlLAGZ EIU poli macro risk oo, (rrrrererrrrrrrrrrrer e et
DMNFLAGZ % real mamif walue added .23 Lreeeeererrrrreeerrrrrrrrrrrrrrrrrrrrrrnd
S001LAGEZ EIU political risk g4 .27 LTt rrrrrr e rrrrrrrnl
DPFDTLAG %private med and 1t ext debt ed 33 T LHEEEErr et ettt rrrnnl
MPMILAGZ import market share 33,40 [LLEEEEErrrrrtrd
PATZLAG Deposit Interest rate 22,02 1LHEEErrrrrrnd
LTDETLAG %*total ext debt 34,79 L LHLerrrrennd
MPM2LAG import market share F3,04 11ILLTTIINn
DDSERLAGE % real serwice walue added 22,1 JLLHILELLtt
PATZLAGEZ Deposit Interest rate z,.10 [1HHirrrrrn
DLCPILAGZ % CPI inflation 21,22 11T
DLDMDLAGEZ accel domestic demand 21,1 11T
PRTIPLAG int payments to priwv creditors 12,70 11111
SO0DDLAG Domestic Growth 17,45 1111111
TGDPLAG curr transfers/SGDP 17,12 11111
IPTLAGZ Int”l1lBess Tot Debt le,20 11111
EILC GDPLAG Bilat Debt/GDP 14 .35 1111
S001LAG EIT political risk 13,29 11111
IBRTDLAG Int” Reserwv, Tot Debt 1z .41 1111
TOOLLAG EIU poléamacro risk 12,24 1111
TPREC GDPLAG PublicaPriwv Debt to Comm Cred”s TLET

|

CLEZ GDPLACG Cross Border Liab of EIZ-PRepBEanks

5,67



Node 1
Class =0
TOO1LAG2 <= 58.50
Class Cases %
0 785 95.5
1 37 45

W =822.00
N =822

TOOILAG2 <= 58.50
1

Node 2
Class =0
DPFDTLAG <= 0.45
Class Cases %

TOO1LAG2 > 58.50
1

Node 3
Class =1
DMNFLAG2 <= 2.03
Class Cases %

0 506 96.4 0 279 93.9
1 19 36 1 18 6.1
W =525.00 W =297.00
N =525 N =297
| |
) 1 1 ) 1 1
DPFDTLAG <= 0.45 DPFDTLAG> 0.45 DMNFLAG2 <= 2.03 DMNFLAG2 > 2.03
1 1 1 L
Terminal Terminal Terminal Node 4
Node 1 Node 2 Node 3 Class =0
Class =0 Class =1 Class =1 RAT2LAG <= 17.15
Class Cases % Class Cases % Class Cases % Class Cases %
0 418 97.9 0 88 89.8 0 108 89.3 0 171 97.2
1 9 21 1 10 10.2 1 13 10.7 1 5 28
W =427.00 W =98.00 W =121.00 W =176.00
N =427 N=98 N=121 N=176
. _____m I
) 1 1
RAT2LAG <= 17.15 RAT2LAG > 17.15
1 1
Terminal Terminal
Node 4 Node 5
Class =0 Class =1
Class Cases % Class Cases %
0 122 100.0 0 49 90.7
1 0 0.0 1 5 9.3
W =122.00 W =54.00
N=122 N=54
I .




Prediction

Aetual Total  DPercent O l
[lazs Cases  Correct N=8d43 =273
I 185 e, 73 Hd LY

] 3 75,68 8 28
Total: a2, 00

Lverage: 12,13

Overall % 03,11

Correct:




Lezioni dalla Letteratura Empirica sulle
crisi in EM
1. Diverse tipologie di Crisi “dovrebbero” avere
spiegazioni in parte diverse .
Es.1: Crisi Bancarie.

Caratteristiche strutturali

Dollarizazione (depositi in valuta/M2, quota debito publico
In valuta),

Proprieta Banche (pubblica/privata, nazionale/estera),

Concentrazione, Qualita Regolazione(Regime di
assicurazione esplicita dei depositi),

Liberalizzazione finanziaria (se cattiva regolamentazione
prudenziale)

CAMEL (US regulators): Capital Adequacy, Asset Quality,
Management, Earnings, Liquidity

Deposit Insurance



Es.2: Crisi di Debito

o Solvibilita (Debito estero/GDP, Partite
Correnti/GDP)

e Liquidita (debito a breve/riserve)

e Politiche Economiche: Monetaria (Inflazione),
Fiscale (Debito Publico Estero/Entrate)

 Prezzi: Credit Ratings, Spreads, Prezzi del
Debito sul mercato secondario



.. Ma anche aspetti comuni

Shocks Internazionali

tassi reali di interesse, prezzi materie prime,
domanda dei partners commerciall,
crescita paesi sviluppati

Qualita Istituzioni Politiche : GDP pc, Indici
Transparenza, Corruzione

Regimi Cambio, sopravvalutazione,
volatilita, cambio fisso

Incertezza Politica: prossimita elezioni



In pratica... le Variabili “Macro” prevedono anche

le crisi “micro” (Es. Banking and Currency Crises)

Multivariate Logit regressions of crisis regressions are estimated updating the analysis in Demirgiic-Kunt and Detragiache
{19987, In estimation. errors are clustered by country. The period covered 1s 1980-2002_ with 24 countries and up to 77 crisis
occurrences in the sample. The dependent variable takes the value one for the first vear of the crisis and zero otherwise.
Observations for periods during which the crisis is taking place are excluded from the sample. For the crisis episodes for which
the cnisis duration is unknown, three vears after the crisis are dropped from the sample. Variable defimitions and sources are
given in the Appendix.

(1) 2y (3) (4 =)}
GROWTH —D.09g === —0.090 ] =*=* —0.1115=== —. 117 5%*= —(. 103 5k**
(0.02359) (0.0265) (0.0319) (0.0332) (00274
TOTCHANGE 00005 00006 —0.0024 —0.0028 00004
(0.0061) (0. 0064) (0.0066) (00067 (0.0063)
DEPRECIATION —0.0675 00713 —0. 1037 —0.1233 00490
(0. 3892) (038300 (0.3918) (0. 3946) (0. 3811)
RIINTEREST 0.000g*== O QS O.00QS=w== 0. 000G == O 0005
(0. 0002 (0 00020 (0.0002) (00002 (000027
INFLATION 0000 7= 00006 =* 0000 7= O Oy e 0_.0006**
(0. 0003 (0 0003 (0.0003) (00003 (00003
RGDF/CAP —D.03a7== —0.0359%* —0.0414== —D.05gg = —. QA TEHkwE
(0.0156) (0.0168) (00173 (00184 (001787
FISCAL BALANCE/GDP 0003 3%= 00014
(0.0016) (00020
MIVRESERVES 0.0012= 0.00e2*== 0.00aa**=* 000D1L3*
(00007 (00021 (0.0022% (00007
PRIVATE/GDP 0.0010=** 0001 g*== 0.00] 2= D001 Q*x*
(0. 00037 (0 0004y (0.0003) (000037
CREDITGRO, - 0.Q038=* OO0 0.00471* 0.0035*
(0.0019% (0.0023% (0.0022) (000197
DEPOSITING 0. 5850%=* D.5131%*
(0.2786) (02582
MNo. of crises 77 75 [ 63 75
Observations 1670 1612 1356 1356 1612
2o total correct 67 70 T GE aE
20 crises correct G0 o0 58 62 6l
20 no-crises correct a7 TO TO GE a9
Pseudo-E2 0.07 0.08 009 0.10 008
Chi-sq 216 .07%*== 230 12=*®* 30T 22%w== 348 DRHEE 248 TRwkE
AIC 593 579 494 493 579

Fobust standard errors in parentheses.

* signmificant at 10 percent; ** significant at 5 percent: *** significant at 1 percent.



3. Ma non viceversa: le variabili “micro” non
particolarmente utili per prevedere le crisi
“macro’Es: Capital Account

* Financial sector:
— Capital adequacy
— Return on assets
— Growth in private sector credit/GDP
— Share of foreign currency loans

— (Finang:ial sector soundness from Boyd, De Nicolo and Al Jalal
2006

— Non-performing loans as a share of total loans
o Corporate sector:
— Default probability (implied by Black-Scholes-Merton formula)
— Interest coverage ratio
— Debt-to-assets ratio
— Real return on assets
— Valuation measure based on the price-to-earnings-ratio.



Conclusioni

* Bilanci e Governance importanti, ma
shocks da Macro e Politica => Crisi
sistemiche

 Metodi: Approccio Eclettico a EWS ma
rimarra difficile prevedere le crisi (self-
fulfilling prophecies, contagio)

=>Accontentiamoci di indicatori di
Vulnerabllita



