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Resumo

O presente estudo € realizado com o intuito de dar um modesto contributo aos modelos
Early Warning Systems (EWS), uma area em constante desenvolvimento e de crescente
interesse. Em concreto, pretende-se analisar os indicadores disponiveis no sector financeiro e
macroecondmico nacional, de forma a validar quais os melhores indicadores para prever uma
crise financeira em Portugal.

Serdo analisados dados do sector financeiro e macroeconémico portugués, com inicio
no 1° trimestre de 1996 e término no 4° trimestre de 2016. A selecdo deste horizonte temporal
teve como objetivo alcancar o0 maximo de dados possiveis para uma analise mais fiavel.

Para colocar em prética esta analise foi selecionado 0 modelo Receiver Operating
Characteristic (ROC) curve, que permite demonstrar a relacdo existente entre o sinal e o ruido
obtidos num teste de diagnostico, sendo o sinal interpretado como os verdadeiros positivos
(sensibilidade) e o ruido como os falsos positivos (especificidade).

Através da analise ao indice Area Under Curve (AUC), que varia entre 0 e 1,
classificar-se-a a qualidade da curva ROC, sendo mais eficiente quanto mais perto a AUC
estiver de 1.

Com a andlise dos indicadores foi possivel concluir que a Taxa de Variacdo Homologa
(TVH) do Produto Interno Bruto (PIB) (AUC de 0.956), a TVH Consumo Privado (AUC —
0.894), a TVH Deflator PIB (AUC — 0.862), TVH Formacéao Bruta de Capital Fixo (AUC —
0.862), o Agregado M3 (AUC — 0.859) e a TVH Importacdes (AUC — 0.828) sdo bons

indicadores na previsdo de crises financeiras em Portugal.

Palavras-chave: ROC Curve, Early Warning System, Indicadores Portugal, Previsdo
crises
Classificacao JEL: G01, C87, E17
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Abstract

The main goal of the present Dissertation is to provide a modest contribution to the
development and implementation of Early Warning Systems (EWS) models, an area of constant
development and increasing interest. In particular, the Dissertation focuses on analyzing the
indicators available in the Portuguese financial and macroeconomic sectors in order to validate
which are the best indicators to predict a prospective financial crisis in Portugal.

Data from the financial and macroeconomic Portuguese sector will be analyzed,
beginning in the 1st quarter of 1996 and finishing in the 4th quarter of 2016. The selection of
this large temporal horizon is due to the need to scrutinize as large a dataset as possible for a
more reliable analysis.

To put this analysis into practice we selected the Receiver Operating Characteristic
(ROC) Curve methodology, which links the relationship between the signal and the noise
obtained in a diagnostic test. The signal is interpreted as the true positives (sensitivity), while
noise is interpreted as false positives (specificity).

Through the analysis of the Area Under Curve (AUC) index, ranging from zero (0) to
one (1). The quality of the ROC curve will be ranked accordingly, being much more effective
when AUC index approaches to one (1).

With the analysis of the indicators it is possible to conclude that the Annual Rate of
Change (ARC) Gross domestic product (GDP) (AUC - 0.956), ARC Private consumption
(AUC - 0.894), ARC GDP Deflator (AUC —0.862), ARC Gross capital formation fixed (AUC
—0.862), M3 monetary aggregate (AUC — 0.859) and ARC Imports (AUC — 0.828) are good
indicators in the forecast of financial crises in Portugal.

Key words: ROC Curve, Early Warning System, Portugal indicators, Crisis prediction.
JEL Classification: G01, C87, E17
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Glossario de siglas
AUC — Area Under Curve

ARC — Annual Rate of change
BCE — Banco Central Europeu
BIS — Bank of International Settlements

CEPR — Centre for Economic Policy Research

DSR — Debt Service Ratio

EWS — Early Warning System

FBCF — Formacéo Bruta de Capital Fixo

FFN — Fracdo de falsos negativos

FFP — Fracdo de falsos positivos

FVN — Fracdo de verdadeiros negativos

FVP — Fracdo de verdadeiros positivos

IMF — International Monetary Fund

INE — Instituto Nacional de Estatistica

MIMIC — Multiple Indicator Multiple Cause

NBER — National Bureau of Economic Research
OCDE - Organizacdo para a Cooperacdo e Desenvolvimento Econdmico
OIFM — Outras InstituicBes Financeiras e Monetarias
OT — Obrigac¢6es do Tesouro

PIB — Produto Interno Bruto

ROC — Receiver Operating Characteristic

SDR — Multilateral exchange rate

TVH - Taxa Variacdo Homologa
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Capitulo I — Introducao

O presente estudo de caso é realizado com o intuito de dar um modesto contributo para
0 desenvolvimento dos modelos Early Warning Systems (EWS), uma area em constante
evolucdo e de crescente interesse para a maior parte dos agentes econémicos. Em concreto
pretende-se analisar os indicadores disponiveis no sector financeiro e macroeconomico
portugués e validar os melhores para prever uma crise financeira em Portugal, respondendo
assim a seguinte questdo de partida:

Quais os melhores indicadores para prever uma crise no sistema financeiro portugués,

com base na experiéncia da crise sistémica global?

Tendo em conta a diversidade de modelos e de indicadores, e ainda 0s ultimos episodios
de crise sentidos a nivel nacional este é um tema de elevada importancia. Revela-se crucial que
sejam analisados modelos e indicadores proprios para o sector financeiro nacional, de forma a
prevenir eventos de crise no futuro, com o objetivo de diminuir os elevados custos sociais e
econdémicos que uma crise provoca.

Ao longo dos anos muitas foram as andlises efetuadas utilizando os modelos EWS, sendo
exemplo desses estudos Demirgiic-Kunt e Detragiache (1999) em que utilizam como modelo
de andlise o Multivariate Logit, de forma a analisar as fragilidades no sector bancario, tendo
como foco de analise a probabilidade de ocorréncia de crises bancarias. Mais recentemente
Frankel e Saravelos (2010) pretendem identificar varidveis que possam contribuir para uma
melhor percecdo da incidéncia da crise de 2008-2009 através da anélise critica de oitenta artigos
cientificos sobre sistemas EWS.

No contexto da presente dissertacdo serdo utilizados dados do sector financeiro e
macroecondmico portugués, com inicio no 1° trimestre de 1996 e término no 4° trimestre de
2016 (dados trimestrais), que resulta na analise de 84 observagdes. A escolha deste horizonte
temporal teve como objetivo ter o maximo de dados possiveis para uma analise mais fiavel. A

recolha da informacao foi realizada nas seguintes bases de dados:

a) Banco de Portugal (BPStat).

b) Instituto Nacional de Estatistica (INE);

c) International Monetary Fund (IMF DATA);
d) BIS credit-to-GDP gap statistics;

e
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Na tabela 1.1 séo apresentados os indicadores selecionados:

Tabela 1.1 — Indicadores financeiros e macroeconémicos

Ativo Total

Termos de Troca

Capital e Reservas

Credit-to-GDP gaps

Crédito Total

TVH Consumo Privado

Depdsitos Total

TVH Formacéo Bruta de Capital Fixo

Taxa Juro Depositos

TVH Produto Interno Bruto

Empréstimos de Outras Instituicbes Financeiras e
Monetarias (OIFM)

TVH Deflator PIB

Taxa juro Empréstimo ao consumo

TVH Empreéstimos de OIFM

Racio Transformacéo

TVH Consumo Publico

Taxa de rendibilidade de Obrigacdes Tesouro
(CT)

TVH Récio Transformacéo

Agregado M3

TVH Crédito Total

Produto Interno Bruto (PIB)

TVH Importacdes

PIB per capita

TVH Agregado M3

Deflator PIB TVH Exportac6es
Formacao Bruta de Capital Fixo (FBCF) TVH Ativo Total
Inflacdo TVH Capital e Reservas

Capacidade vs. Necessidade liquida de
financiamento

TVH Dep6sitos Total

Consumo Privado

TVH Taxa Juro Depositos

Consumo Publico

TVH Taxa de rendibilidade de OT

Exportacdes

Importacdes

TVH Taxa juro empréstimo ao
consumo

A escolha do modelo baseou-se na necessidade de analisar e selecionar os melhores

indicadores. Por este motivo, foi escolhido o modelo Receiver Operating Characteristic (ROC)

curve, que permite demonstrar a relacdo existente entre o sinal e o ruido obtidos num teste de

diagndstico, sendo o sinal interpretado como os verdadeiros positivos (sensibilidade) e o ruido

como os falsos positivos (especificidade).

Através da analise ao indice Area Under Curve (AUC), que varia entre 0 e 1, sera

classificada a qualidade da curva ROC, sendo tanto melhor quanto mais perto a AUC estiver de

1. Para 0 estudo em andlise serdo aceitaveis valores para a AUC superiores a 0.8, que de acordo

com Dupuis et al.(2013), compreende um valor aceitavel para uma correta interpretacdo deste

indice.
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Com estes indicadores pretende-se analisar 0s episddios de crise ocorridos entre 1996
e 2016, nomeadamente a crise do subprime (2008 a 2009) e a crise financeira global (2011 a
2013). *Sendo possivel identificar os indicadores com capacidade de forecasting e que poderao
ser utilizados pelos agentes economicos nas suas analises, evitando os elevados custos
associados a indicadores desajustados (Caruana, 2010).

Com a andlise dos indicadores foi possivel concluir que a TVH do Produto Interno
Bruto (PIB) ¢ o indicador mais eficiente com uma AUC de 0.956, que demonstra a importancia
do PIB na analise dos ciclos economicos e na solidez da robustez economica e financeira de um
pais. Para além da TVH do PIB, a TVH Consumo Privado (AUC — 0.894), a TVH Deflator PIB
(AUC - 0.862), TVH Formacao Bruta de Capital Fixo (AUC — 0.862), o0 Agregado M3 (AUC —
0.859) e a TVH Importaces (AUC — 0.828) também obtiveram AUC superiores a 0.8, pelo que

sdo considerados bons indicadores.

Nos proximos capitulos é desenvolvido o trabalho aqui resumido, com uma descrigdo
do contexto vivido em Portugal no Capitulo Il, seguindo-se o enquadramento teérico e a
respetiva revisao de literatura no Capitulo I1l. No Capitulo 1V e V é apresentado o corpo
principal do trabalho com o capitulo da Metodologia e Dados e dos Resultados e Discusséo,

respetivamente. Por fim, o Capitulo VI refere-se a Conclusdo da dissertaco.

! Na datacdo dos ciclos econdmicos, na presente dissertacdo, foram seguidas as conclusdes do Euro Area
Business Cycle Dating Committee do Centre for Economic Policy Research (CEPR) na determinacgéo
dos periodos de recessdo e expansdo. Contudo o CEPR segue os pressupostos do National Bureau of
Economic Research (NBER) na datacdo dos ciclos econémicos.

e
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Capitulo Il — Contexto econdmico e financeiro

Ap0s as crises sentidas nos ultimos anos, a crise do subprime e a crise financeira global,
sente-se atualmente uma melhoria significativa na maior parte dos indicadores financeiros e
macroecondmicos.

A nivel internacional verifica-se uma consolidacdo da expansao economica com o PIB
real da zona euro a crescer 0.6% no primeiro trimestre de 2017, com a manutenc¢édo de taxas de
inflacdo a niveis baixos (Boletim Econémico do Banco Central Europeu, 2017). Ha a referir
que o principal objetivo do Banco Central Europeu (BCE) passa pela manutencdo da
estabilidade de precos, com uma taxa de inflacdo, em média inferior e proxima de 2% a médio
prazo (Ledo et al, 2011).

Do lado monetério e financeiro, é previsivel a continua reducdo do programa de
Quantitative easing levado a cabo pelo BCE, programa criado com o objetivo de auxiliar as
instituicGes financeiras europeias. Esta reducdo terd impacto no sistema financeiro nacional.
Contudo regista-se um clima de incerteza, que ha ainda a ter em conta, relacionado com as
negociacOes do Brexit e 0 consequente risco de desagregacdo da Escocia e da Irlanda do Norte.

Portugal acompanha a tendéncia da zona euro com o Produto Interno Bruto a atingir um
crescimento de 1.4% em 2016, e com previsdo de crescimento a um ritmo semelhante para 0s
proximos 3 anos. E expectavel que em 2017 o crescimento do PIB ultrapasse os 2%. Este
crescimento € sustentado pelo forte crescimento das exportagdes — de bens e servicos, pela
reposi¢cdo da procura interna e na recuperagdo do dinamismo em Formacdo Bruta de Capital
Fixo (FBCF) — Boletim Econémico Banco Portugal, 2017.

Héa ainda a referir que, apesar do aumento da confianca das familias e de uma ligeira
melhoria no mercado de trabalho, o crescimento do consumo privado continuaréa condicionado
devido a necessidade de reducdo do nivel de endividamento das familias.

No que diz respeito ao nivel de emprego, é expectavel um aumento limitado na ordem
de 1.6% para 2017. Nesta area, o aumento da qualificacdo dos trabalhadores aliado com a
reducdo das elevadas taxas de abandono escolar pode incrementar a melhoria na qualidade de
vida da populacéo.

Na banca nacional verifica-se uma dificuldade em atrair financiamento e capital devido
aos ativos que nao geram rendimento e que penalizam os racios de solvabilidade e de

rentabilidade. O Fundo Monetéario Internacional aconselhou a banca a aumentar os seus capitais
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préprios — caso da Caixa Geral de Depoésitos — e as provisdes, como forma de recuperar a

rentabilidade.

E este o contexto de partida deste trabalho, com a clara percecéo das dificuldades que
ainda se atravessam apos as Ultimas crises econdmicas e financeiras que afetaram os paises de
uma forma global. Revelando-se desta forma, preponderante, a realizacdo de analises a sistemas
de detecdo antecipada (EWS) que possam prever crises e que permitam a tomada de decisoes

atempadas.
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Capitulo 111 — Enquadramento teorico e revisdo da literatura

Os modelos Early Warning Systems (EWS) ndo sdo recentes na literatura econdmico-
financeira, tendo este estudo o seu inicio na analise de crises cambiais. Recentemente ganharam
um novo félego com a crise do subprime em 2008, existindo um interesse crescente por parte
de investigadores e de entidades oficiais, como o Banco Central Europeu, no sentido de tentar
antecipar a proxima crise financeira.

Contudo, atualmente ndo existe consenso no que diz respeito as carateristicas base que
devem constar num modelo EWS, nomeadamente que variaveis utilizar, que periodo de tempo
se deve utilizar para analise de dados, e qual o melhor modelo para prever uma crise.

Estes sdo os pontos de partida do estudo realizado, direcionada para o setor financeiro
portugués, uma vez que o objetivo desta dissertagdo ndo € concluir o que se podia ter feito para
prever as crises passadas, mas sim, auxiliar na criacdo de um mecanismo que ajude a prevenir
futuras crises e que prepare o0s intervenientes econdmicos. Assim a questdo inicial que se coloca
é:

Quais os melhores indicadores para prever uma crise no sistema financeiro portugués,

com base na experiéncia da crise sistémica global?

Ao longo dos anos foram aplicados diversos tipos de modelos ao sistema early warning
system, como o0 modelo signal extraction (Kaminsky e Reinhart, 1999), o modelo multivariate
logit (Demirguc-Kunt e Detragiache, 2005) e ainda a aplicacdo de modelos para avaliacdo dos
indicadores como o modelo Receiver Operating Characteristic (ROC) curve (Drehmann e
Juselius, 2014). A intencdo desta dissertacdo € analisar os indicadores disponiveis no sector
bancério e macroecondémico portugués e validar quais os melhores para prever uma potencial
crise financeira em Portugal.

Conforme mencionado anteriormente, foram realizados imensos estudos relacionados
com o tema Early Warning System, variando no tipo de modelos utilizados, nos dados aplicados
e nos paises analisados. Nesta seccdo serdo abordadas a diversidade dos modelos que
enguadram a tematica em analise e que, de certa forma, sdo a alavancagem do estudo ao setor
financeiro portugués. Os estudos empiricos serdo apresentados por ordem cronolégica, obtendo

assim uma ideia mais clara do desenvolvimento deste tema.

Em Kaminsky e Reinhart (1999) é realizada uma analise as ligacfes existentes entre

crises bancarias e crises cambiais, revelando que os problemas no setor bancario precedem uma

e
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crise cambial, que por sua vez vai agravar, ainda mais, a crise no setor bancario — funciona
como uma espiral de causa-efeito. A analise foi realizada com base numa amostra contendo um
grande numero de paises industriais/desenvolvidos, entre eles a Dinamarca, Finlandia, Espanha
e Suécia, no periodo compreendido entre 1970 e 1995, permitindo a analise de 76 crises
cambiais e 26 crises na banca. Os grandes objetivos deste trabalho sdo: analisar a existéncia de
indicadores macroecondmicos comuns aos dois tipos de crise em estudo, verificar as
fragilidades das economias e avaliar até que ponto as crises podem ser previstas. Pelas analises
realizadas, concluiu-se que s6 ap0s a liberalizacdo dos mercados financeiros (nos anos 80) é
que as crises bancarias e cambiais revelaram uma conex&o, visto que uma crise bancaria era
precursora de uma crise cambial. Contudo, esta ligacdo funciona igualmente de forma inversa,
uma vez que os picos de crises bancarias normalmente ocorreram ap6s o colapso monetério,
particularmente no seguimento de politicas para defender a ancora cambial e a exposicao as
taxas de cAmbio externas. No entanto, e apesar de a crise bancaria prever uma crise cambial,
ndo significa que seja a sua principal causa, existindo outros motivos mais significativos para a
ocorréncia de qualquer uma das crises, como a alteracdo das condicdes de acesso ao crédito -
aumento do custo de acesso — ou um periodo de recessdo. Por outro lado, ambas as crises sdo
precedidas de uma deterioragcdo dos fundamentos econémicos, em resultado da alteracdo do
sentimento dos investidores, conduzindo a ataques especulativos e do herding behaviour dos
restantes investidores. Os autores concluem que, quando as crises ocorrem em simultaneo, os
fundamentos econdmicos tendem a ser mais afetados, as economias ficam mais fragilizadas, e

as crises sdo significativamente mais expressivas.

Demirguc-Kunt e Detragiache (1999) utilizam como modelo de analise o Multivariate
Logit, de forma a analisar as fragilidades no sector bancéario, tendo como foco de analise a
probabilidade de ocorréncia de crises bancarias. Os autores desenvolveram um modelo com 0s
indicadores das crises bancarias para diversos paises, estimando a probabilidade de uma crise
em funcdo das suas varidveis explicativas. Existem um conjunto de varidveis -
macroecondmicas, relacionadas com o sector bancario, e com as carateristicas estruturais de
cada pais — intimamente correlacionadas com a eminéncia de crises no sector bancario. Foram
utilizadas 766 observacdes de 65 paises, entre os anos de 1980 e 1995, identificando-se 36
crises sistémicas bancarias. De entre as variaveis utilizadas, no campo macroeconémico
destaca-se a taxa de crescimento real do PIB, a depreciacao da taxa de cdmbio, a taxa de inflagéo

e 0 excedente fiscal como parte do PIB; no sector financeiro foram tidas em consideracdo o
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racio entre a massa monetaria, as reservas de moeda estrangeira e a taxa de crescimento do
crédito bancario; por fim, no que diz respeito as carateristicas de uma determinada economia/
pais, utilizou-se o PIB per capita. Os autores concluem que os fatores que podem alertar para
uma elevada probabilidade de uma crise bancaria sdo: as baixas taxas de crescimento do PIB,
as taxas de juro elevadas, a inflagdo elevada, o elevado crescimento do crédito bancéario no

passado, e um elevado racio entre a massa monetaria e as reservas de moeda estrangeira.

Borio e Lowe (2002) realizam uma abordagem preliminar da utilidade do crédito, dos
precos dos ativos e do investimento como indicadores eficientes de previsédo de problemas
futuros no sistema financeiro. O estudo foi delineado tendo como base o supracitado trabalho
realizado por Kaminsky e Reinhart (1999), contudo diferindo deste Gltimo em alguns aspetos,
nomeadamente focando-se em processos acumulativos (Cumulative Logistic Regression), em
vez de taxas de crescimento anuais. Foram utilizados dados de paises com carateristicas
relativamente homogéneas - nomeadamente para 0s paises desenvolvidos -, abarcando o
periodo de 1960 a 1999, com dados anuais. Contudo, a recolha de dados relativa a precos de
habitacdo ndo foi uma tarefa facil, pois o tratamento desta informacdo esteve na alcada de
empresas particulares. Estas Ultimas servem os seus proprios interesses, recolhendo e tratando
a informacdo de acordo com os seus critérios, dificultando assim a utilizacdo dessa informacéo
em estudos cientificos de natureza empirica. Os autores concluem que o credit gap € o melhor
indicador de previsdo, pelo fato de ter reduzido white noise, e prevendo corretamente o maior
namero de crises. Comparativamente com os indicadores do real credit growth, o credit gap
produz baixos niveis de white noise. Tendo em conta que Borio e Lowe (2002) pretende apenas
efetuar uma abordagem inicial, fica ainda muito para analisar relativamente a este topico, como
a analise pormenorizada da interacdo entre fatores financeiros e o mercado real, com influéncia
no ciclo econdmico, e ainda uma maior analise e identificacdo do grupo de condicbes que

aumentam a probabilidade de problemas financeiros.

Abiad (2003) ambiciona destacar-se da investigagdo cientifica realizada até entdo,
usando o Markov-switching model, pretendendo identificar e caraterizar os periodos de crise,
utilizando-se, para o efeito, informacao implicita na dindmica das taxas de cambio. A amostra
¢ constituida pelos paises Asiaticos mais afetados pelas crises cambiais, no periodo
compreendido entre 1972 e 1999, sendo analisado cada pais individualmente. Através deste

modelo, conseguiu-se obter melhor desempenho do que os resultados associados a outros
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artigos cientificos revistos na presente se¢do no que diz respeito a sinalizar episodios de crise e
em reduzir falsos alarmes. Conclui-se ainda que a dindmica das taxas de cambio é importante
nesta analise e que diferentes indicadores interessam a diferentes paises — a utilizacdo de
variaveis universais constantes em modelos EWS pode diminuir a qualidade dos resultados.
Pela anélise realizada a vinte e seis trabalhos empiricos — que utilizam modelos probit/logit —
constata-se que as metodologias utilizadas acarretam alguns problemas, nomeadamente que a
definicdo do limite de identificacdo de crise (threshold), depende de diferentes interpretacdes
dos seus autores, logo, as crises serdo datadas de forma diferente consoante os limites definidos.
Ha& ainda a acrescentar que nestes modelos a transformacéo de uma varidvel continua numa
variavel binaria implica uma perda enorme de informacdo importante a analise, distorcendo 0s
resultados finais. De forma a resolver estas questfes foi utilizado o Markov-switching model,
que ndo necessita da identificacdo de crises no espago temporal a priori, uma vez que essa
informac&o faz parte do output do modelo, através da estimativa de ocorréncia de uma crise.
Com este modelo foram alcancados bons resultados, com a previsao de dois tercos das crises e

com a emissdo de poucos falsos alarmes.

Bussiere e Fratzscher (2006) apresenta como intuito a identificagdo de desvios nos
modelos EWS existentes (desvios pds crise), bem como desenvolver um modelo EWS baseado
numa abordagem multinominal de variavel discreta dependente, que resolva o desvio
(enviesamento) identificado. Este desvio prova que os modelos falham em distinguir entre
periodos tranquilos (com os indicadores a mostrar sinais de sustentabilidade) e periodos p6s
crise/ recuperacdo (altura em que os indicadores estdo em ajustamento antes de atingir um nivel
mais sustentado ou de crescimento). Usando um modelo Multinomial logit com trés regimes —
regime tranquilo, regime pré-crise e regime pos-crise — obtém-se melhores resultados de
previsao do que nos modelos classicos EWS. O estudo foi realizado com dados de 20 paises em
vias de desenvolvimento, com dados mensais compreendidos entre 1993 e 2001. O modelo em
estudo foi comparado com quatro diferentes modelos de forma a avaliar a sua performance,

revelando-se melhor do que trés dos quatro modelos comparados.

Para Davis e Karim (2008), o uso do EWS ¢ mais necessario do que nunca, na medida
em que cada vez mais existem economias abertas que desenvolvem os seus respetivos sistemas
financeiros. S&o estudados dois tipos de modelos — o logit e o signal extraction — em que 0

primeiro sera mais adequado a uma analise global e o segundo a paises especificos. O impacto
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negativo no PIB causado por uma crise é deveras elevado, variando consoante o pais, e de
acordo com a sua exposicao ao risco. Para além do impacto no PIB, a reducédo do investimento
publico e privado e do consumo séo fatores importantes a ter em conta, como consequéncia da
reducdo da oferta de crédito e da crescente incerteza. Outro fator que evidencia a crescente
necessidade de um modelo EWS aplicado aos sistemas financeiros € o aumento das crises
bancérias desde 1990 — periodo que corresponde a liberalizacdo das economias emergentes e a
criagdo de produtos financeiros complexos pelas economias mais avancadas — as crises
bancarias quadruplicaram desde essa data. Pode assim concluir-se com este artigo que, tendo
em conta um determinado modelo, existem opgdes que influenciam a sua capacidade preditiva,
tais como a escolha das variaveis, a alteracdo de indicadores, e a correta aplicacdo de modelos
consoante sejam paises desenvolvidos ou em desenvolvimento. Na elaboracdo deste artigo
foram agregados dados de diversos paises, mas ndo foram tidas em conta as diferentes
caracteristicas de cada um, algo que poderd enviesar 0s resultados finais, pois um
comportamento “anormal” em determinado pais pode ndo significar a existéncia de uma crise

sistémica.

Frankel e Saravelos (2010) pretendem identificar variaveis que possam contribuir para
uma melhor percecdo da incidéncia da crise de 2008-2009 através da analise critica de oitenta
artigos cientificos. Por um lado, este periodo em concreto foi escolhido dadas as suas
particularidades, pois a grande magnitude da crise permite testar a capacidade preditiva de um
namero maior de variaveis; por outro lado, pelo fato de ter assumido uma dimenséo global e de
forma relativamente sincronizada, permite a utilizacdo de dados a escala global e a analise dos
efeitos colaterais.

De acordo com estes autores, os diferentes modelos podem ser agrupados em quatro
categorias, de acordo com as metodologias utilizadas:

1 — Regressao linear, com utilizacdo de técnicas probit/ logit;

2 — Indicadores ndo paramétricos, ou abordagem do Signal extraction — atribuicdo de
um limite (threshold) para as variaveis selecionadas, acima do qual é considerada a emissao de
um sinal de crise;

3 — Analise qualitativa e quantitativa do comportamento das variaveis em momentos de
crise;

4 — Técnicas mais inovadoras que incluem o uso de binary recursive trees, algoritmos e

0 Markov-switching model.
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Pela andlise de trés surveys académicos — Kaminsky et al. (1998), Hawkins e Klau
(2000) e Abiad (2003) — identificaram-se as variaveis estatisticamente mais significativas, tais
como as reservas, a taxa real de cambio, a taxa de crescimento de crédito e o PIB. Com a
aplicacdo do modelo de regressdo bivariada, concluiram que as reservas internacionais e a
sobrevalorizagdo cambial real s&o os dois melhores indicadores. De outra perspetiva, um baixo
crescimento de crédito, taxas de poupanca elevadas e uma insignificante divida de curto prazo

para com o exterior diminuem a incidéncia de crises financeiras.

Rose e Spiegel (2010) ambicionam, através da atualizacdo dos seus artigos anteriores
(Rose e Spiegel, 2009a; Rose e Spiegel, 2009b), realizar uma pesquisa simples sobre modelos
guantitativos macroeconémicos e indicadores financeiros relativos a crise de 2008-20009,
através de uma analise ‘““cross-country”. Isto €, ao identificarem um indicador como um
importante fator da crise num determinado pais, esse indicador devera explicar a severidade e
intensidade da crise em varios outros paises. Foi utilizado o modelo ndo estrutural Multiple
Indicator Multiple Cause (MIMIC) que usa diferentes manifestacdes da severidade da crise
pelos paises. Alguns indicadores analisados foram a previsao do crescimento real do PIB para
2008 — forte indicador da crise —, as alterac6es nos mercados de ac¢Ges nacionais, multilateral
exchange rate (SDR) e a diferenca entre as notac6es de crédito dos paises entre margo de 2008
e marco de 2009. A anélise ndo se centrou apenas nas causas internas aos paises, como também
nas ligacdes externas existentes entre os paises — mecanismos de contagio financeiro
internacional devido as ligacGes internacionais. Contudo a andlise fracassou na construcao de
um modelo capaz de relacionar as causas da crise com as suas consequéncias; no entanto, 0s
autores concluiram que paises mais desenvolvidos economicamente e paises que viram 0 seu
mercado de a¢des crescer nos anos anteriores a crise sofrem mais durante as crises, € ainda que

paises com estreitas relagdes comerciais com os EUA sofreram crises menos severas.

No artigo realizado por Barrell et al.(2010), foi delineado como objetivo principal
provar que o racio de endividamento do sector bancario, tal como o seu racio de liquidez e o
crescimento real do preco das habitacGes, sdo os principais indicadores para uma crise bancaria
nos paises da OCDE. As variaveis em causa ndo tém sido utilizadas nos modelos anteriores, o
gue ndo tem permitido utilizar a sua capacidade preditiva, uma vez que controlando estes racios
— otimizando os récios de liquidez e de endividamento, e controlando o pre¢o das habitagdes —

pode ser diminuida a incidéncia de futuras crises na OCDE.
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A andlise foi realizada a catorze (14) crises sistémicas e ndo sistémicas, de catorze (14)
paises da OCDE (Bélgica, Canada, Dinamarca, Finlandia, Franca, Alemanha, Italia, Japéo,
Holanda, Noruega, Suica, Espanha, Reino Unido e Estados Unidos), entre 1980 e 2007.
Contudo, como meio de comparacdo, foram utilizadas as variaveis usadas por Demirguc-Kunt
e Detragiache, (2005), que revelaram ter uma fraca capacidade, mesmo utilizando diferentes
lags. Por outro lado, as trés variaveis sob estudo obtiveram étimos resultados tendo em conta

os testes de robustez realizados.

Numa vertente diferente, Drehmann e Juselius (2014) analisam a performance de 10
indicadores através da Receiver Operating Characteristic (ROC) curve. Com esta analise
pretendem fornecer uma ferramenta que sirva para reduzir os custos associados as crises
bancarias, ao permitir que os decisores politicos/econdmicos tomem decisdes em tempo Uutil,
dada a necessidade destes Ultimos receberem a informacdo de modo a que as suas medidas
preventivas sejam colocadas em pratica atempadamente. A curva ROC serve para avaliar 0s
indicadores através de uma funcédo de utilidade, em que a sua area under curve (AUC) é uma
medida Util e com grande capacidade para demonstrar a qualidade do sinal binario. Foram
definidos varios pardmetros que predefinem a qualidade dos indicadores, uma vez que estes
devem fornecer o sinal atempadamente, entre um ano e meio e ndo mais do que 5 anos antes de
uma crise, como referido por Drehmann e Juselius (2014:3); devem ser estaveis, seguindo uma
tendéncia natural, em vez de grandes oscilagcdes subitas; e por fim, devem ser faceis de
interpretar. Com este estudo, os autores concluiram que as variaveis credit-to-GDP gap e debt
service ratio (DSR) apresentam a melhor performance tendo em conta os critérios de avaliagdo.

Tanaka et al.(2016) introduzem uma nova metodologia — Random forests — que esta
intimamente ligada com as Decision Trees. A inovacdo nesta metodologia prende-se com o
facto de utilizar mais do que uma arvore de decisdo, aperfeicoando assim os resultados do
modelo. Este modelo funciona melhor com uma maior quantidade de dados, podendo ser
aplicado a varias areas, dado que constitui uma metodologia simples e flexivel. Na aplicacdo
em estudo serdo utilizados os dados financeiros dos bancos, nomeadamente quarenta e oito
indicadores que seréo usados para diferenciar os bancos ativos dos bancos inativos/ falidos,
fazendo desta forma a previsdo de faléncia dos bancos. Através dos testes realizados, ao
estabelecer uma comparagcdo com modelos convencionais — Logistic Regression e Decision

Tree — verificou-se que 0 modelo Random Forests é superior em termos preditivos, com uma
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taxa de previsdo de 88.37%. Relativamente as variaveis utilizadas, foram identificadas trés que
se destacam das restantes pela sua importancia no modelo:

1. Interest income /average earning assets

2. Interest expense/ average interest bearing liabilities

3. Interest income on loans / average gross loans

Com o resumo de bibliografia apresentado, é percetivel a grande panoplia de modelos e
de aplicagBes possiveis no sistema EWS, sendo visivel as enormes possibilidades e areas de
estudo empiricas que se podem explorar. No proximo capitulo é apresentado o modelo e os

dados escolhidos para analise neste estudo.
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Capitulo IV — Metodologia e dados

Define-se, na presente seccdo, a metodologia e dados a utilizar para a formacéo de um
early warning system para o caso Portugués, adotando um enquadramento empirico muito
pragmatico.

Ao longo dos anos tém sido validados diversos modelos, na tentativa de alcancar
sistemas eficientes na detecdo de crises financeiras, utilizando-se para o efeito, diversos tipos
de metodologias e dados. Denota-se a evolugdo destes modelos ao analisar o tipo de estudos
realizados, constatando-se que o grande foco na primeira fase de desenvolvimento destes
sistemas se centrava nas crises cambiais (Kaminsky e Reinhart, 1999); mas observando-se
atualmente o aumento dos estudos que enfatizam o sector bancario, incidindo sobre a crise
financeira vivida nos ultimos anos (Tanaka et al., 2016). Este Gltimo artigo baseia-se na
aplicacdo do sistema Random Forests para a previsdo de faléncias de entidades bancarias.
Contudo, os estudos nao se restringem aos artigos enumerados anteriormente, existindo uma
ampla diversidade de modelos e de aplicacdes, como o Cumulative Logistic Regression,
Multivariate Logit, Markov-switching model, Multinomial logit e ainda o Receiver Operating
Characteristic (ROC) Curve.

Resumindo, com base na revisao a literatura existente, constata-se que ndo existe um
consenso no que diz respeito aos modelos a utilizar, nem relativamente aos dados a incluir,
tendo em conta as multivariadas op¢des de modelos, dados e caracteristicas especificas de cada
sector/ pais que esteja em analise, que influenciam o resultado dos modelos. Ou seja, isto indica
gue um modelo aplicado a diferentes paises com 0 mesmo conjunto de dados, ndo implica que
0 modelo ir4 funcionar em todos os paises.

Neste estudo, pretende-se aplicar um modelo e definir quais os indicadores no sector
financeiro e macroeconémico em Portugal com melhor capacidade preditiva, de forma a que
possam ser utilizados pelos agentes econémicos nas suas analises econdémico-financeiras. Ou
seja, assume-se a hipdtese de que se verifica o principio ceteris paribus — o conjunto de
variaveis que sao validadas para este periodo em analise continuardo a sé-lo num ciclo posterior.

O modelo escolhido € o Receiver Operating Characteristic (ROC) curve, que permite
demonstrar a relacdo existente entre o sinal e o ruido obtidos num teste de diagnostico, sendo o
sinal interpretado como os verdadeiros positivos (sensibilidade) e o ruido como os falsos

positivos (especificidade). A definicdo da sensibilidade e especificidade dependerd da
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colocacdo do ponto de corte (“cut off ), que ser& definido segundo o critério de quem realiza o
modelo, fazendo assim variar a sensibilidade em detrimento da especificidade, e vice-versa.
O modelo ROC curve teve origem na teoria de detecdo de sinal, sendo definido da

sequinte forma (Figura 4.1):

Figura 4.1 — “Tabela de contingéncia 2x2 na teoria de detec¢do de sinal”

Acontecimento

Ruido+Sinal (sn) Ruido (n)
a= P(S | sn) b= P(S | n)
Sim (S) (acerto ou verdadeiro positive) | (falso alarme ou falso positivo)
Resposta cC= 1”(;'“"-"_ ‘ SH} d= j}{i‘\" | T.’.)
Nao (N) | (valor omisso ou falso negativo) (verdadeiro negativo)

Fonte: Braga, 2000

Com este método e através da conjugacdo das respostas com o ruido e o sinal séo
obtidas quatro (4) interpretagdes diferentes consoante exista uma resposta positiva (Sim — S)
ou negativa (Ndo — N), e exista Ruido e Sinal (sn) ou apenas Ruido (n). Sendo definidos a
proporcéao dos acertos ou verdadeiros positivos como P (S/sn), e a proporcéo de falsos positivos
como P (S/n). Os falsos negativos sdo identificados por P (N/sn) e os verdadeiros negativos P
(N/n).
A ROC curve é assim composta por:
FVP — Fracdo de verdadeiros positivos = a/(a + ¢);
FFP — Fracdo de falsos positivos = b/(b + d);
FFN — Fracdo de falsos negativos = 1 — [a/(a + ¢)];
FVN — Fracdo de verdadeiros negativos = 1- [b/(b + d)].

Como método de conferéncia da qualidade da curva ROC sera utilizada a andlise ao
indice Area Under Curve (AUC). Este indice permite classificar a qualidade da curva ROC, de
forma simples, com valores que variam entre 0 e 1 — a curva ROC sera tanto melhor quanto
mais perto a AUC estiver de 1. Através deste indice serdo definidas as melhores curvas ROC,

e consequentemente os melhores indicadores. Para o estudo em analise serdo aceitaveis valores
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para a AUC superiores a 0.8, que de acordo com Dupuis et al. (2013), compreende um valor
aceitavel para uma correta interpretagéo.

Através da utilizacdo do modelo ROC Curve e da sua andlise através da AUC,
pretende-se analisar os indicadores entre o periodo compreendido entre 0 ano de 1996 e 2016.
Desta forma seré possivel analisar os episédios de crise ocorridos neste periodo, nomeadamente
a crise do subprime (2008 a 2009) e a crise financeira global (2011 a 2013). Com esta analise
sera possivel identificar os indicadores com capacidade de forecasting e que poderdo ser
utilizados pelos agentes econdmicos nas suas analises, evitando os elevados custos associados
a indicadores desajustados (Caruana, 2010)

Os testes sdo realizados no software IBM SPSS Statistics 23, e os dados analisados
tendo em conta a identificacdo do periodo de crise compreendido entre o 2° trimestre de 2008
e 0 2° trimestre de 2009 e entre 0 4° trimestre de 2011 e o 1° trimestre de 2013. Estes periodos
de crise foram identificados tendo como base os relatérios do Centre for Economic Policy
Research (CEPR) - Euro Area Business Cycle Dating Committee de 24 de marco de 2009
(Anexo A), de 22 de setembro de 2010 (Anexo B), de novembro de 2012 (Anexo C) e de 1 de
outubro de 2015 (Anexo D), onde é identificado o ciclo econémico da zona euro, inclusive de
Portugal.

Os dados utilizados podem ser divididos por duas categorias — macroeconémicos e
financeiros — de acordo com a sua especificidade — e foram recolhidos das seguintes bases de
dados:

a) Banco de Portugal (BPStat);

b) Instituto Nacional de Estatistica (INE);

c) International Monetary Fund (IMF DATA);
d) BIS credit-to-GDP gap statistics;

Sao apresentados os dados trimestrais, com inicio no 1° trimestre de 1996 e término
no 4° trimestre de 2016, analisando-se assim 84 observagdes. A escolha deste horizonte
temporal teve como objetivo ter 0 maximo de dados possiveis para uma analise mais fiavel.
Contudo esta tarefa foi dificultada pela falta de indicadores portugueses com um histérico mais
alargado. Ou seja, muitas das séries existentes apresentam quebras, 0 que impossibilita a sua
utilizacdo; outras séries sdo mais recentes (com um horizonte temporal mais curto),
impossibilitando a sua extrapolagdo para os anos anteriores, (0 que permitiria a sua utilizacdo

em estudos académicos e cientificos).
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1. Dados Macroecondmicos:

a. Produto interno bruto (PIB) — Produto interno bruto a precos de mercado. Os

dados encontram-se ajustados de efeitos de calendario e de sazonalidade, em
milhGes de Euros, com Base 2011 — Retirados do Instituto Nacional de
Estatistica (INE);

b. PIB per capita — Produto interno bruto dividido pelo nimero de habitantes. Os
dados néo estdo corrigidos de sazonalidade, apresentam-se em Euros, a pregos
correntes, com Base 2011 — Retirados do Instituto Nacional de Estatistica (INE);

c. Deflator do produto interno bruto — E um indice calculado pela divis&o do PIB

nominal pelo PIB real. Os dados encontram-se corrigidos de sazonalidade,
indice trimestral, com Base 2010, de acordo com 2010 ESA — Retirados do
International Monetary Fund (IMF DATA);

d. Inflacdo — Indice harmonizado de precos no consumidor, apresentado com a
média trimestral, com Base 2015 — Retirados do Instituto Nacional de Estatistica
(INE);

e. Capacidade vs. Necessidade liquida financiamento — Montante liquido dos

recursos que o setor institucional coloca a disposicao dos restantes setores (se
for positivo), ou que recebe dos restantes setores (se for negativo). Os dados
encontram-se corrigidos de sazonalidade, apresentados em milhdes de Euros,
com Base 2011. Retirados do Instituto Nacional de Estatistica (INE);

f.  Formacdo bruta de capital fixo (FBCF) — Engloba 0 montante das aquisi¢des de

bens duradouros (superior a um ano), corporeos ou incorpéreos. Os dados
encontram-se ajustados de efeitos de calendario e de sazonalidade, apresentados
em milhdes de Euros, com Base 2011. Retirados do Instituto Nacional de
Estatistica (INE);

g. Consumo publico — Despesa de consumo final das administragdes publicas a

precos correntes. Os dados encontram-se ajustados de efeitos de calendario e de
sazonalidade, apresentados em milhdes de Euros, com Base 2011. Retirados do
Instituto Nacional de Estatistica (INE);

h. Consumo privado — Despesa de consumo final das familias residentes por

durabilidade. Os dados encontram-se ajustados de efeitos de calendéario e de
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sazonalidade, apresentados em milhdes de Euros, com Base 2011. Retirados do
Instituto Nacional de Estatistica (INE);

i. Exportagdes — Venda de bens e servicos a paises estrangeiros. Os dados
encontram-se corrigidos de sazonalidade, encadeados em volume, apresentados
em milhdes de Euros, com Base 2006. Retirados do Instituto Nacional de
Estatistica (INE);

j. Importacbes — Compra de bens e servicos a paises estrangeiros. Os dados
encontram-se corrigidos de sazonalidade, encadeados em volume, apresentados
em milhdes de Euros, com Base 2006. Retirados do Instituto Nacional de
Estatistica (INE);

k. Termos de troca — Relacdo entre o valor das exportacdes e o valor das

importacBes. Os dados encontram-se ajustados de efeitos de calendario e de
sazonalidade, apresentados em milhdes de Euros, com Base 2011 — Retirados
do Instituto Nacional de Estatistica (INE);

I. Credit-to-GDP Gap — Diferenca entre o credit-to-GDP ratio e a sua tendéncia

de longo prazo. Dados apresentados em percentagem do PIB, considerando todo
o crédito concedido ao sector privado ndo financeiro. Retirados de BIS credit-

to-GDP gap statistics.

2. Dados Financeiros:

a. Ativo total — Total de ativo do sistema bancério nacional. Os dados séo
apresentados em milhdes de Euros, sendo posicbes em fim-de-periodo —
Retirados do Banco de Portugal (BPStat);

b. Capital e reservas — Total de capital e reservas do sistema bancario nacional. Os

dados séo apresentados em milhdes de Euros, sendo posi¢des em fim-de-periodo
— Retirados do Banco de Portugal (BPStat);

c. Crédito total — Total de crédito interno (exceto administracfes publicas) do
sistema bancario nacional. Os dados sdo apresentados em milhdes de Euros,

sendo posi¢des em fim-de-periodo — Retirados do Banco de Portugal (BPStat);
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d. Depositos — Total de depositos e equiparados do sistema bancéario nacional. Os
dados sdo apresentados em milhdes de Euros, sendo posi¢oes em fim-de-periodo
— Retirados do Banco de Portugal (BPStat);

e. Taxa Juro Depositos — Taxa de juro sobre novas operacfes de depdsitos com

prazo acordado (até 1 ano) de particulares residentes na area do euro em outras
instituicbes financeiras monetarias residentes em Portugal. Os dados sdo
apresentados em percentagem, a uma média trimestral — Retirados do Banco de
Portugal (BPStat);

f. Empréstimos de Outras InstituicGes Financeiras Monetérias (OIFM) — Total de

empréstimos de outras instituices financeiras monetarias a particulares. Os
dados sdo apresentados em milhdes de Euros, sendo posi¢ées em fim-de-periodo
— Retirados do Banco de Portugal (BPStat);

g. Taxa juro ao consumo — Taxas de juro sobre novas operagdes de empréstimos

ao consumo concedidos por outras institui¢fes financeiras monetarias residentes
em Portugal a particulares residentes na area do euro. Os dados sao apresentados
em percentagem, a uma média trimestral — Retirados do Banco de Portugal
(BPStat);

h. Récio de transformacdo — E um indicador do sistema bancario portugués do

crédito em risco. Os dados sdo apresentados em percentagem — Calculados com
base nos dados (empréstimos e depdsitos) do Banco de Portugal (BPStat);
I. Taxa de rendibilidade de Obrigacdes do Tesouro (OT) — Taxa de rendibilidade

de ObrigacGes do Tesouro (OT) a 10 anos, com taxa fixa e por prazo residual.
Os dados sdo apresentados em percentagem, a uma média trimestral — Retirados
do Banco de Portugal (BPStat);

j. Agregado M3 — Agregado monetério da area do euro, sendo apresentada a
contribuicdo de Portugal para 0 M3 (excluindo circulagcdo monetéaria). Os dados
sdo apresentados em milhdes de Euros — Retirados do Banco de Portugal
(BPStat).

Para complementar a analise dos indicadores, foram calculadas taxas de variagéo
homdloga (TVH), que correspondem & variagdo do indicador em determinado trimestre em
comparagdo com o trimestre correspondente do ano anterior. Foram calculadas as taxas de

variagdo homologa para os seguintes indicadores: Ativo total, Capital e reservas, Crédito total,

20



Early Warning System — Setor Financeiro Portugués

Depdsitos de particulares, Taxa de Juro depositos de particulares, Empréstimos a particulares,
Taxa juro empréstimo ao consumo, Racio de transformacéo, Taxa Rendibilidade de Obrigacdes
Tesouro, Agregado M3, Produto Interno Bruto, Deflator do Produto Interno Bruto, Formacao
Bruta Capital Fixo, Consumo privado, Consumo publico, Exportacdes e Importagoes.

No préximo capitulo apresentam-se os resultados empiricos obtidos com a aplicacéo

do modelo ROC Curve e as principais conclusoes.
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Capitulo V — Resultados e discussédo

Na presente seccdo iremos aplicar o modelo Receiver Operating Characteristic (ROC)
curve para a realidade macroecondmica e financeira Portuguesa, que nos ultimos anos tem
sofrido o impacto da crise financeira global. Assim € fulcral que sejam analisados indicadores
e modelos que possam prevenir crises futuras, e auxiliar os agentes econémicos na tomada de
decisdo.

Seré analisada a Area Under Curve, obtendo assim a resposta a pergunta de partida deste
trabalho:

Quais os melhores indicadores para prever uma crise no sistema financeiro portugués?

Para a analise em causa foram considerados os periodos de crise compreendidos entre o
2° trimestre de 2008 e o 2° trimestre de 2009 e entre o 4° trimestre de 2011 e o 1° trimestre de
2013, de acordo com os relatérios do Centre for Economic Policy Research (CEPR) - Euro
Area Business Cycle Dating Committee (Anexos A, B, C e D). O periodo no intervalo, ou seja,
entre o 3° trimestre de 2009 e o 3° trimestre de 2011 é considerado um periodo de expansao.

Na definicdo dos periodos de recesséo o Centre for Economic Policy Research (CEPR)
— Euro Area Business Cycle Dating Committee, utiliza a definicdo de recessdo como: a
diminuicdo consecutiva do Produto Interno Bruto (PIB) em dois ou mais trimestres
consecutivos, conciliado com o a diminuicdo significativa da atividade econdmica. O PIB é
assim um dos indicadores com maior importancia nas analises ao ciclo econémico (Williamson,
2014), definindo as recessdes e 0s periodos de expansao.

Na aplicacdo do modelo ROC curve é necessario definir a direcdo do teste associada a
cada um dos indicadores; na pratica isto significa definir qual a direcdo expectavel que cada
indicador deve tomar quando estamos perante uma situacdo de recessao, selecionando uma das

duas técnicas seguintes:

— “Smaller test result indicates more positive test”;

— “Larger test result indicates more positive test”.

De acordo com a defini¢do do ciclo econdmico dado pelo Centre for Economic Policy

Research (CEPR) — Euro Area Business Cycle Dating Committee, o Produto Interno Bruto em
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situacdo de crise terd valores inferiores, logo sera utilizada a opcdo “Smaller test result
indicates more positive test”.

Contudo é necessario definir a opcdo a utilizar em cada um dos restantes indicadores.
Para esta definicdo, € analisada a correlacdo existente entre o PIB e 0s restantes indicadores que
indicard aqueles que sdo positivamente correlacionados (pr6 ciclicos), negativamente
correlacionados (contra ciclicos) e sem correlacdo (aciclicos) (Williamson, 2014). Em relacédo
as taxas de variacdo homologas (TVH) calculadas, a analise de correlacéo sera realizada a partir
da TVH do PIB.

Nas préximas péginas do presente estudo de caso serdo feitas duas analises: numa 12
fase a Analise de Correlacdo, que permitird passar para a 22 fase que se centra na Andlise da

ROC Curve e as suas principais conclusdes.

12 Fase — Analise de Correlacéo

O teste de correlacdo é efetuado utilizando o programa de software IBM SPSS Statistics
23, aplicando o método de correlacdo de Pearson. Através deste teste definem-se as seguintes

hipoteses, tendo em conta um teste de significancia one-tailed:

Ho: p = 0 — O coeficiente de correlagdo populacional é zero (0) — ndo existe associagéo
entre as variaveis;

Hai: p > 0— O coeficiente de correlagéo populacional € maior que zero (0) — Pode existir
uma correlacdo positiva;

H1: p <0— O coeficiente de correlagdo populacional € menor que zero (0) — Pode existir
uma correlacdo negativa;

Sendo p o coeficiente de correlagdo populacional.

Por sua vez, o teste de estatistica é definido como consta na figura 5.1:

Figura 5.1 — Teste de estatistica de Pearson

__ COV(A.B)
v/ var(A) * var(B)

Fonte: Giroldini et al., 2016
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Com:

r = Coeficiente de correlacdo entre duas variaveis A e B
A e B = Séries temporais

COV (A, B) = Covariancia das amostras A e B

Var (A) = Variancia da amostra A

Var (B) = Variancia da amostra B

O resultado da correlagdo pode variar entre -1 e 1, com o sinal a indicar a dire¢éo da
relacéo:

- 1 = Correlacao negativa perfeita

0 = Sem relacédo

1 = Correlacéo positiva perfeita

Ha ainda a referir que a forca da correlacdo sera diferente consoante os resultados da
correlacédo (Cohen, 1988):
0.1 <|r| < 0.3 — Fraca correlacéo
0.3 <|r| < 0.5 — Correlagdo moderada

[r| > 0.5 — Forte correlacdo

Da analise a correlacdo com o PIB resultaram as correlagdes constantes na tabela 5.1.

Os resultados graficos sdo apresentados nos Anexos. Pela andlise do Anexo E —
Correlagdo de Pearson do PIB com o Ativo Total é visivel uma matriz entre a correlagdo do
PIB com o Ativo Total e pelo proprio PIB, e entre o Ativo Total com o PIB e com o préprio
Ativo Total. Como seria de esperar a correlacdo dos indicadores com eles proprios é igual a 1,
e a correlacdo entre os indicadores € igual (em ambas as linhas da matriz) uma vez que € a
estimativa do mesmo efeito — Pearson Correlation. No resultado da correlagdo sdo visiveis
“**” que indicam, abaixo da matriz, 0 nivel de significancia — “Correlation is significant at the
0.01 level (1-tailed) ”. Pela linha “Sig. (1-tailed)” é pormenorizado o nivel de significancia, que
no caso da correlacéo do PIB com o Ativo Total é igual a zero (0). Na matriz é ainda identificado
o numero de observagoes através da linha “N”, com 84 observagdes. Conclui-se desta forma
que existe uma correlagdo positiva do PI1B com o Ativo Total (0.878) aum nivel de significancia

inferior a 0.01. A analise aplica-se aos restantes indicadores.
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Verifica-se que existem seis (6) indicadores com correlacdo negativa — a Taxa Juro
Depdsitos, a Taxa Juro Empréstimo ao Consumo, o Agregado M3, a Capacidade vs.
Necessidade de Financiamento, a Taxa de rendibilidade de OT e o Credit-to-GDP gaps — séo
indicadores contra ciclicos, a um nivel de significancia de 0.01. O Agregado M3, com uma
correlacdo de -0.967, é o indicador com a correlagdo mais perto de -1, existindo uma correlagéo
negativa quase perfeita com o PIB.

Contudo, em relacdo a Capacidade vs. Necessidade de Financiamento e a Taxa de
rendibilidade de OT apesar da ligeira correlacdo negativa que apresentam, ndo ¢é
estatisticamente significante (nem a 1% nem a 5%).

Tabela.5.1. — Correlagéo de Pearson (com o PIB)

Indicadores Correlacédo de Pearson Sig (1-tailed)

Ativo Total 0,878** 0,000
Capital e Reservas 0,873** 0,000
Crédito Total 0,948** 0,000
Depdsitos Total 0,857** 0,000
Taxa Juro Depositos -0,606** 0,000
Empréstimos de OIFM 0,972** 0,000
I::sujrl;:)o Empréstimo ao L0.766%* 0,000
Racio Transformacao 0,668** 0,000
Taxa de rendibilidade de OT -0,185 0,092
Agregado M3 -0,967** 0,000
PIB per capita 0,998** 0,000
Deflator PIB 0,983** 0,000
Formacdao Bruta de Capital Fixo 0,215* 0,049
Inflacdo 0,948** 0,000
C,:apgudade_vs N_ece35|dade 0,087 0,430
liquida de financiamento

Consumo Privado 0,997** 0,000
Consumo Publico 0,964** 0,000
Exportacdes 0,967** 0,000
Importa¢des 0,878** 0,000
Termos de Troca 0,55** 0,000
Credit-to-GDP gaps -0,483** 0,000

*Correlation is significant at the 0,05 level (1-tailed).
**Correlation is significant at the 0,01 level (1-tailed).
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Relativamente aos indicadores pré ciclicos destaca-se o Crédito Total (0,948),
Empréstimos a Particulares (0.972), PIB per capita (0.998)?, Deflator PIB (0.983), IHPC
(0.948), Consumo Privado (0.997), Consumo Publico (0.964) e Exportagdes (0.967), com uma
forte correlagdo com o Produto Interno Bruto, muito perto de uma correlagdo positiva perfeita
(1). A Formacdao Bruta de Capital Fixo (FBCF), com uma correlacdo de 0.215, é o indicador
com a correlagdo positiva mais baixa.

No que diz respeito a analise da correlacdo com a TVH do PIB resume-se na Tabela 5.2

0s seus resultados finais (os resultados graficos sdo apresentados nos anexos):

Tabela 5.2 — Correlacdo de Pearson (com a TVH do PIB)

Indicadores Correlacédo de Pearson Sig (1-tailed)
TVH Ativo Total 0,295** 0,006
TVH Capital e Reservas 0,228* 0,037
TVH Crédito Total 0,711** 0,000
TVH Dep6sitos Total -0,024 0,832
TVH Taxa Juro Depdsitos -0,101 0,359
TVH Empréstimos de OIFM 0,775** 0,000
'Cl'gg?u'rl;]aoxa Juro emprestimo ao L0.422% 0,000
TVH Récio Transformacéo 0,764** 0,000
TVH Taxa de rendibilidade de OT -0,231* 0,035
TVH Agregado M3 0,566** 0,000
TVH Deflator PIB 0,813** 0,000
TVH Formacéo Bruta de Capital Fixo 0,852** 0,000
TVH Consumo Privado 0,925** 0,000
TVH Consumo Publico 0,771** 0,000
TVH Exportacoes 0,359** 0,001
TVH Importacdes 0,657** 0,000

*Correlation is significant at the 0,05 level (1-tailed).
**Correlation is significant at the 0,01 level (1-tailed).

Com esta analise apura-se que a TVH Depositos Total (-0.024), a TVH Taxa Juro
Depdsitos (-0.101), a TVH Taxa de rendibilidade de OT (-0.231) e a TVH Taxa juro

empréstimo ao consumo (-0.422) tem um comportamento contra ciclico, contudo nenhum dos

2 Como seria de esperar, o PIB per capita apresenta um comportamento pré-ciclico com o PIB.
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indicadores apresenta uma correlagdo negativa muito forte (proximo de -1). A TVH Depositos

Total e a TVH Taxa Juro Depositos apresentam valores estatisticamente insignificantes.

Do lado dos indicadores pro ciclicos evidencia-se a TVH Consumo Privado, com a

maior correlagéo positiva de 0.925.

Desta andlise resultam as tabelas 5.3 e 5.4 com a identificacdo dos indicadores consoante

0S Seus comportamentos pro ou contra ciclicos, e com a correspondente identificacdo relativa a

direcdo do teste a adotar no modelo ROC curve:

Pro ciclico — “Smaller test result indicates more positive test”;

Contra ciclico — “Larger test result indicates more positive test”.

Tabela 5.3 — Resumo correlacgéo e direcéo do teste da curva ROC

Indicadores Comportamento Direcéo do teste

Ativo Total Pro ciclico Smaller
Capital e Reservas Pro ciclico Smaller
Credito Total Pro ciclico Smaller
Depositos Total Pro ciclico Smaller
Taxa Juro Depositos Contra ciclico Larger
Empréstimos de OIFM Pro ciclico Smaller
Taxa juro Empréstimo ao consumo Contra ciclico Larger
Récio Transformacéo Pro ciclico Smaller
Taxa de rendibilidade de OT Contra ciclico Larger
Agregado M3 Contra ciclico Larger
PIB per capita Pro ciclico Smaller
Deflator PIB Pro ciclico Smaller
Formacdo Bruta de Capital Fixo Pro ciclico Smaller
Inflagdo Pro ciclico Smaller
Capacidade vs. Necessidade liquida de .

financiamento Contra ciclico Larger
Consumo Privado Pro ciclico Smaller
Consumo Publico Pro ciclico Smaller
Exportagoes Pro ciclico Smaller
ImportacGes Pro ciclico Smaller
Termos de Troca Pro ciclico Smaller
Credit-to-GDP gaps Contra ciclico Larger
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Tabela 5.4 — Resumo correlacéo e direcao do teste da curva ROC das TVH

Indicadores Comportamento Direcéo do teste
TVH Consumo Privado Pro ciclico Smaller
TVH Formacéo Bruta de Capital Fixo Pro ciclico Smaller
TVH Deflator PIB Pro ciclico Smaller
TVH Empréstimos de OIFM Pro ciclico Smaller
TVH Consumo Publico Pro ciclico Smaller
TVH Récio Transformacéo Pro ciclico Smaller
TVH Crédito Total Pro ciclico Smaller
TVH Importagoes Pro ciclico Smaller
TVH Agregado M3 Pro ciclico Smaller
TVH Exportagoes Pro ciclico Smaller
TVH Ativo Total Pro ciclico Smaller
TVH Capital e Reservas Pro ciclico Smaller
TVH Depositos Total Contra ciclico Larger
TVH Taxa Juro Depdsitos Contra ciclico Larger
TVH Taxa de rendibilidade de OT Contra ciclico Larger
TVH Taxa juro empréstimo ao consumo Contra ciclico Larger

Concluido o estudo da correlacdo, a fase seguinte prende-se com a aplicacdo do modelo
ROC Curve aos indicadores selecionados e a interpretacdo dos seus resultados através da Area

Under Curve.

22 Fase — Analise da ROC Curve

O Receiver Operating Characteristic (ROC) curve, modelo escolhido para aplicar aos
indicadores selecionados, permite demonstrar a relacdo existente entre o sinal e o ruido obtidos
num teste de diagndstico, sendo o sinal interpretado como o0s verdadeiros positivos
(sensibilidade) e o ruido como os falsos positivos (especificidade).

Através da analise a Area Under Curve (AUC) de cada um dos indicadores serdo
identificados aqueles que tém melhor capacidade preditiva de uma crise financeira / bancéria.
Este indice permite classificar a qualidade da curva ROC, de forma simples, com valores que
variam entre 0 e 1 — a curva ROC seré tanto melhor quanto mais perto a AUC estiver de 1.

Conforme referido anteriormente, foi definida a direcéo do teste da curva ROC que deu
origem aos resultados para a Area Under Curve constantes nas tabelas 5.5 e 5.6. Com esta
analise foi possivel definir os indicadores mais eficazes, tendo em conta um valor para a AUC

superior a 0.8 (Dupuis et al.,2013).
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Tabela 5.5 — Resultados do indice Area Under Curve (AUC)

Indicadores AUC - Larger | AUC - Smaller

Ativo Total - 0.168
Capital e Reservas - 0.245
Crédito Total - 0.112
Depdsitos Total - 0.211
Taxa Juro Depositos 0.699 -
Empréstimos de OIFM - 0.116
Taxa juro Empréstimo ao consumo 0.724 -
Racio Transformacédo - 0.389
Taxa de rendibilidade de OT 0.744 -
Agregado M3 0.859 -
PIB - 0.314
PIB per capita - 0.255
Deflator PIB - 0.303
Formacdo Bruta de Capital Fixo - 0.554
Inflagdo - 0.230
Capacidade vs. Necessidade liquida de

financiamento 0.496 )
Consumo Privado - 0.276
Consumo Publico - 0.306
Exportagoes - 0.318
Importagdes - 0.275
Termos de Troca - 0.359
Credit-to-GDP gaps 0.386 -

Os resultados graficos da analise a Area Under Curve sdo apresentados no Anexo G.
Tomando como exemplo a ROC Curve do Agregado M3, do Anexo G, verificamos que
apresenta um quadro inicial denominado de “Case Processing Summary” que identifica o
namero de observacdes positivas e negativas. Neste caso 0s valores positivos representam
periodos de crise, com 11 observacdes. Nesta tabela é ainda identificada a direcdo do teste —
definida para cada uma das variaveis e representadas na tabela 5.4. O grafico representado ¢ a
ROC curve, em que o eixo vertical representa a Sensibilidade e o eixo horizontal 1 —
Especificidade. Estes eixos variam entre 0 e 1. Quanto mais perto a ROC curve estiver do eixo
da Sensibilidade maior serd a AUC, logo mais eficiente sera o indicador. Na tabela seguinte
deste exemplo, é apresentado o valor da Area Under Curve e as suas principais estatisticas. O
Ativo Total apresenta uma AUC de 0.859, pelo que € considerado um bom indicador, com um
standard error de 0.047, e estatisticamente significante — “Asymptotic Sig. = 0.000”. Apresenta

ainda o intervalo de confianca a 95%, com o limite inferior (Lower Bound) com 0.767 e o limite

e
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superior (Upper Bound) com 0.951. O quadro seguinte — “Coordinates of the Curve” —
identificam a Sensibilidade e a correspondente Especificidade (1 — Especificidade) para cada
um dos valores do Ativo Total. A andlise realizada aos resultados da ROC curve do Ativo Total

aplica-se aos restantes indicadores.

Tabela 5.6 — Resultados do indice Area Under Curve (AUC) das TVH

Indicadores AUC - Larger | AUC - Smaller

TVH Ativo Total - 0.494
TVH Capital e Reservas - 0.418
TVH Crédito Total - 0.699
TVH Dep6sitos Total 0.749 -

TVH Taxa Juro Depdsitos 0.514 -

TVH Empréstimos de OIFM - 0.778
TVH Taxa juro empréstimo ao consumo 0.770 -

TVH Récio Transformacéo - 0.782
TVH Taxa de rendibilidade de OT 0.522 -

TVH Agregado M3 - 0.568
TVH PIB - 0.956
TVH Deflator PIB - 0.862
TVH Formacéo Bruta de Capital Fixo - 0.862
TVH Consumo Privado - 0.894
TVH Consumo Publico - 0.792
TVH Exportagoes - 0.680
TVH Importacdes - 0.828

Os indicadores TVH Produto Interno Bruto (AUC — 0.956), TVH Consumo Privado
(AUC - 0.894), TVH Deflator do PIB (AUC — 0.862), TVH Formacao Bruta de Capital Fixo
(AUC - 0.862), Agregado M3 (AUC — 0.859) e TVH Importacdes (AUC — 0.828) obtiveram
os melhores valores da AUC. Estes indicadores sdo considerados os mais eficientes tendo em
conta a AUC superior a 0.8 (Dupuis et al., 2013) — Tabela 5.7.

Tabela 5.7 — Ranking dos indicadores mais eficientes

Indicadores AUC - Larger | AUC - Smaller
TVH PIB - 0,956
TVH Consumo Privado - 0,894
TVH Deflator PIB - 0,862
TVH Formacéo Bruta de Capital Fixo - 0,862
Agregado M3 0,859 -
TVH Importagdes - 0,828
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O facto da TVH do PIB ser considerada como um bom indicador ndo é surpresa, tendo
em conta que o Produto Interno Bruto é um dos principais indicadores de performance da
capacidade econdmica e financeira de um pais.

Contudo verifica-se que os indicadores selecionados em funcdo do estudo realizado sdo
maioritariamente do lado do setor macroeconémico portugués, existindo apenas o Agregado
M3 do setor financeiro. Esta situacdo demonstra a ligacéo existente entre todos os setores de
uma economia, com afetacdo de todas as areas, sejam macroecondémicas ou financeiras, em
altura de crise. Numa analise a escala mundial, e mais generalista, verifica-se também um
contégio financeiro global, como verificado na crise financeira global de 2007-2009, em que
foram afetadas as avaliacdes de securitized assets em circulagdo por todo o mundo, tal como o
proprio desempenho de institui¢des bancarias possuidoras de ativos “toxicos” (Bhimjee et al.,
2016).

E possivel ainda constatar que numa altura emergente de crise, é o sector
macroeconomico que sente os seus efeitos inicialmente com a reducdo das Importaces e da
Formacdo Bruta de Capital Fixo, ou seja, verifica-se um desinvestimento na economia com a
afetacdo da capacidade produtiva das empresas, no presente e no futuro.

Também o Consumo Privado € afetado, pois com o aumento da incerteza da populacdo
em relacdo ao futuro, o consumo retrai-se significativamente. Ha ainda uma questao pertinente
que € o aumento de faléncia de empresas numa época de crise (ou pré-crise), com o

correspondente aumento do desemprego, que levara a uma diminuicdo de consumo.

No que diz respeito ao modelo utilizado, Receiver Operating Characteristic (ROC)
curve, constata-se a simplicidade da sua aplicacao aos diversos indicadores e ainda a facilidade
de andlise dos resultados através da Area Under Curve. Com este modelo é possivel evitar a
selecdo de um threshold (Lobo et al. 2008), que implicaria a existéncia de subjetividade
associada a essa escolha. Por outro lado, a AUC ndo indica a distribuigéo espacial dos erros do
modelo, ndo especificando se os erros estdo distribuidos de forma homogénea ou se a falta de

discriminacdo se deve & incapacidade de prever corretamente determinada regido.
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Capitulo VI — Concluséo

A presente dissertacdo visa a classificacdo dos indicadores econdmico-financeiros
portugueses de acordo com a sua eficiéncia na previsao de crises financeiras em Portugal.

De acordo com os resultados empiricos foi possivel concluir que os indicadores mais
eficientes sdo a TVH Produto Interno Bruto (AUC — 0.956), a TVH Consumo Privado (AUC —
0.894), a TVH Deflator do PIB (AUC - 0.862), a TVH Formacao Bruta de Capital Fixo (AUC
—0.862), 0 Agregado M3 (AUC - 0.859) e a TVH Importacdes (AUC — 0.828).

Os indicadores selecionados em funcéo deste estudo s&o maioritariamente ligados ao
setor macroecondémico portugués, existindo apenas o Agregado M3 ligado ao setor financeiro.
Esta situacdo demonstra a ligacdo existente entre todos os setores de uma economia, com
afetacdo de todas as areas, sejam macroeconémicas ou financeiras, em altura de crise. Com a
diminuigdo de consumo privado, verifica-se como consequéncia, 0 aumento da incerteza e da
diminuicdo da riqueza disponivel — aumento de despedimentos; reducdo da capacidade
produtiva das empresas — diminuicdo da FBCF.

Hé& ainda a ressalvar que a limitacdo verificada em relacdo a disponibilidade de dados
de Portugal afetou a realizacdo deste trabalho, ndo sendo possivel a anélise de um maior nimero
de indicadores. O facto de algumas séries existentes apresentarem quebras e outras serem mais
recentes — periodo temporal mais curto — limita a utilizacdo destes indicadores no presente
estudo, dado o periodo temporal escolhido decorrer entre o 1° trimestre de 1996 e o 4° trimestre
de 2016 e a apresentacdo em dados trimestrais.

Com a realizacdo deste trabalho é expectavel que possam surgir novos estudos focados
na economia portuguesa e nos modelos Early Warning Systems, com a aplicacdo, inclusive, dos
indicadores selecionados neste estudo - TVH Produto Interno Bruto, TVH Consumo Privado,
TVH Deflator do PIB, TVH Formacdo Bruta de Capital Fixo, Agregado M3 e a TVH
Importagdes.

Como pista de investigacdo para estudos futuros sugere-se a aplicacdo dos indicadores
mais eficientes a outras economias da zona euro, comparando assim a qualidade dos mesmos,

e uma possivel aplicacdo nas analises econdmicas e financeiras da Unido Europeia.
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Anexos

Anexo A - Euro Area Business Cycle Dating Committee: Determination of the 2008 Q1

Peak in Economic Activity

Canlire ffer Eceneric Pallzy Resasrdn

Euro Area Business Cycle Dating Committee:
Determination of the Z008 ()1 Peak in Economic Activity

The Euro Area Business Cycle Dating Committee of the Centre for Economic
Policy Research (CEPR) met by conference call on 18 March 2009 and on 24
March 2009, The Committee’s mission is to establish the chronology of recessions
and expansions of the 11 original euro area member countries plus Greece for
1970-1998, and of the euro area as a whole from 1999 onwards. The Committes
issued its first findings on 22 September 2003,

This document concerns the euro area in 2008, consisting of 15 member countries.
The Committee determined that a peak in economic activity occurred in the euro
area in the first quarter of 2008,

Identifying the month of the peak is subject to considerably more uncertainty. The
Committee nevertheless recognizes the need of users of our chronology from here
on forward for us to specify monthly dates as well. Our best judgment specifying
the month of the peak is January 2008,

The peak marks the end of the expansion that began in the third quarter of 1993
and the beginning of a recession. The expansion lasted 37 guarters or more than
14 years. The Committes notes that there was not a recession in 2001 or in 2003,
but slow growth from the second to the fourth guarter in 2001 and a prolonged
pauze in the growth of economic activity in the first two quarters of 2003, This
was determined in its deliberations in 2003, and the Committee has not changed
its view on these episodes.

This document provides an account of the underdying reasoning. A
complementary Excel Document, available from the CEPR website

[httpeffwwow cepr.org/press/Dating-Committee-Data-3 1 -March-20009. x1s] provides
the detailed data as well as a number of additional graphs. The Committes works
analogously to the Business Cycle Dating Committee of the NBER in the United
States of America. Therefore, pants of this document are similar in wording to the
recent NBER announcement, in order to emphasize the similarity in approach.
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Ewra Area Business Cyole Daring Commities Findings

A recession is a significant decline in the level of economic activity, spread across
the economy of the euro area, usually visible in two or more consecutive guarters
of negative growth in GDP, employment and other measures of aggregate
economic activity for the euro area as a whole: and reflecting similar
developments in most countries.

Because a recession is a broad contraction of the economy, not confined to one
sector, the Committee emphasizes economy-wide measures of economic activity.
The Committee believes that domestic production and employment are the
primary concepiual measures of economic activity, also taking into account
industrial production as a monthly measure of private production, sales as a
measure of retail activity, investment, consumption as well as data on
unemployment.

All data are taken from the ECB website or from the Eurostat website. In most
cases, we have plotted the data in terms of their percentage change compared to
the 2008 (1 level, for quarterly data, or the level in January 2008, for monthly
data. For unemployment, the level has been plotted.

The Quarter of the Peak

According to the definition of a recession provided above, the key variables are
euro area GDP, euro area employment and GDP in the member countries.

Euro area GDP peaked in the first quarter of 2008, while employment peaked in
the second guarter. However, the improvement of employment in the second
quarter compared to the first guarter was mild. while the drop in GDP was
considerably sharper.

Eurostat has released the official employment data for the fourth quarter of 2008
as of March 16th, 2009. Given the definition of a recession stated above, the
Committee felt it prudent to wait for this data release to ascertain that employment
has indeed declined and to declare a recession, rather than possibly ascribing the
one-guarter decline in the third quarter of 2008 to a short-term fluctuation.

24 March 2009 2afi2
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Eira Area Business Cyefe Dating Committes Findings

GDP and employment (% change vs 2008 Q1)
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The movement in euro area GDP 15 tracked in the large member countries
Germany, France, Italy and Spain, with Spain peaking in the second rather than
the first quarter of 2008. For the smaller countries, there is considerably more
heterogeneity. The Netherlands peaked in 2008 Q1: Finland, Luxembourg, Malta
and Portugal peaked in 2008 Q2. Austria. Belgium and Slovenia appear to have
peaked in 2008 Q3, while Cyprus, Greece and Ireland reached their highest GDP
value at the end of the available sample and therefore cannot be said to have
peaked based on GDP data alone.

24 Marchk 2009 d o 12
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Euro Area Business Cycle Daring Comemities Findings
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Euro Area Business Cycle Daring Committee Findings
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Nonetheless, the Committee sees a peak occurring in the majority of the member
countries close to the first quarter of 2008.

The Committee has also examined investment and consumption for the euro zone:
both peaked in the first quarter of 2008, providing further support for the chosen
date of the peak.

24 Marck 2009 6of 12
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A similar picture is painted by monthly data. Industrial production, as a monthly
indicator of economic activity, peaked in December 2007, with the levels in
January 2008 and February 2008 only marginally lower. Sales peaked in March
2007 overall, but show an intermediate peak in January 2008. Unemployment was
practically flat from December 2007 to March 2008. Again, these data point to the
first quarter of 2008 as the peak.

24 Marct 2009 Fof 12
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The Month of the Peak

Identifying the month of the peak is subject to considerably more uncertainty.
Unlike in the US, monthly data for personal income and employment are not
available for the euro area. The Commuttee nevertheless recognizes the need of

users of this chronology from here on forward for us to specify monthly dates as
well. The monthly series examined above appear to point at either December 2007

or January 2008 as the peak. Both dates are consistent with the choice of 2008 Q1
as the quarterly peak. since the Committee follows the long-standing procedure
established by the NBER for the peak quarter to either contain the monthly peak,
or to be the subsequent quarter if the monthly peak occurs in the last month of a

quarter.

Since there appears to be little movement in IP or unemployment across these two
months, but an intermediate peak of sales in Jannary 2008, the Committee has
decided to determine January 2008 as the peak of the last expansion.

The Committee notes that the monthly series show considerable seasonal
fluctuations before seasonal adjustments. The Committee notes that future data

24 March 2009 a2
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revisions can lead to changes in these plots and their apparent peaks. The
Committee has taken these issues into account in its deliberations.

No recession in 2001, 2002 or 2003

The Committee noteés that GDP did not show a quarter-to-quarter decline in 2001,
2002 or 2003, although growth was near zero during some of this episode.
Including the examination of other indicators, the Commitiee previously
concluded that there was slow growth from the second to the fourth quarter in
2001 and a prolonged pause in the growth of economic activity in the first two
quarters of 2003, but not a recession. The Commuittee has not changed its view on

this episode.
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Further Comments

Although the indicators described above are the most important measures
considered by the CEPR euro area business cycle dating Committee in developing
its business cycle chronology, there 15 no fixed rule about which other measures
may contribute information to the process in any particular episode.

24 March 2005 Tl 2
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Committee members:

Michael Artis (University of Swansea and CEPR)

Fabio Canova (Universitat Pompeu Fabra and CEPR)
Jordi Gali (CREL Universitat Pompeu Fabra and CEPR)
Francesco Giavazzi (Universitd L Bocconi and CEPR)
Richard Portes (CEPRE and London Business School)
Lucreria Eeichlin (London Business School and CEPR)

Harald Uhlig (Unmiversity of Chicago and CEPR) - Committee Chair
Philippe Weil (ECARES, Sciences Po and CEFPR)
Volker Wieland {Johann Wolfgang Goethe-Universitit Frankfurt and CEPR)

For more information, see the FAQs below and also see
httpeffwww cepr.org/data/dating/.

FAQs
The following “FAQs" have been adapted from the NBER document.

(): The financial press often states the definition of a recession as two consecutive
quarters of decline in real GDP. How does that relate to vour recession dating
procedure?

A: Most of the recessions identified by our procedures do consist of two or more
quarters of declining real GDP, but declining real GDP is not the only indicator
used. As an example, the Committee has identified the period from the first
quarter in 1980 to the third quarter in 1982 as a recession, despite the fact that real
GDP was growing in some guarters during that episode and that real GDP was
higher at the end of the recession than at the beginning. As another example, the
Committee did not declare a recession for 2001 or 2003, even though the data at
the time appeared to show a decline in economic activity (though not for two
quarters). Subsequent data revisions have erased these declines.

(): Why doesn’t the Committee accept the two-guarter definition?
24 Marck 2009 1iaf 12
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Ewra Area Business Cycle Daring Comsnittes Finding s

A: The Committee’s procedure for identifying turning points differs from the two-
quarter rule in a number of ways. First, we do not identify economic activiry
solely with real GDP, but use a range of indicators. Second. we place considerable
emphasis on monthly indicators in arriving at a monthly chronology. Third, we
consider the depth of the decline in economic activity. Recall that our defimition
includes the phrase, “a significant decline in activity.”

0 Isn’t a recession a period of diminished economic activity?

A I's more accurate to say that a recession—the way we use the word—is a
perod of diminishing activity rather than dimimished activity. We identify a
month when the economy reached a peak of activity and a later month when the

economy reached a trough. The time in between is a recession, a period when
economic activity is contracting. The following period is an expansion.

) How is the Committee's membership determined?

A The President of the CEPR appoints the members after consultation with the
current members of the Business Cycle Dating Committee.

(: How long does the Committee expect the recession to last?
A: The Committee does not forecast.

For more frequently asked questions and their answers, see
http:ffwww cepr.org/data/dating/faq.asp

Data:

ECB: htipfsdw.ech europa.ew!

Eunrostat: hitpe/fepp.eunosial. o, eunopa. e

24 March 2009 12afi2
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Anexo B - Euro Area Business Cycle Dating Committee: Determination of the 2009 Q2

Trough in Economic Activity
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Euro Area Business Cycle Dating Committee:
Determination of the 2009 (2 Trough in Economic Activity

The Euro Area Business Cycle Dating Committee of the Centre for Economic
Policy Research (CEPR) met by conference call in June 2010 and by e-mail
exchange throughout September 2010. The Committee’s mission 15 to establish
the chronology of recessions and expansions of the 11 original euro area member
countries plus Greece for 1970-1998, and of the euro area as a whole from 1999
onwards. The Committee issued its first findings on 22 Sepiember 2003.

This document concerns the euro area in 2010, consisting of 16 member countries,
with Slovakia having joined on January 1% 2009 during the recession. The
Commuittee deternuned that a trough in economic activity occurred in the second
quarter of 2009. This follows the peak in economic activity in the euro area in the
first quarter of 2008, as had been determined earlier for the then 15 member
countries: the same judgment applies, once extended to the 16 member countries.
The month of the trough is April 2009, indicated by a clear trough in industrial
production, following the peak in January 2008,

The trough marks the end of the recession that began in the first quarter of 2008.
The recession lasted 5 quarters or 15 months. The total decline in output from

peak to trough 18 5.5 percent.

This document provides an account of the underlying reasoning. A
complementary Excel Document, available from the CEPR website at
hitp:fwww.cepr.org/press/Dating-Commuittee-Data-2 1 -Sept-2010.x1s provides the
detailed data as well as a number of additional graphs.
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A recession is a significant decline in the level of economic activity, spread across
the economy of the euro area, usually visible in two or more consecutive quarters
of negative growth in GDP, employment and other measures of aggregate
economic activity for the euro area as a whole; and reflecting similar
developments in most countries. A recession ends when growth resumes in GDP
and other key measures of economic activity for the euro area as a whole; and
when this reflects similar developments in most countries.

Because a recession is a broad contraction of the economy, not confined to one
sector, the Committee emphasizes economy-wide measures of economic activity.
The Commuttee believes that domestic production and employment are the primary
conceptual measures of economic activity, also taking into account industrial
production as a monthly measure of private production, sales as a measure of retail
activity, investment, and consumption, as well as data on unemployment.
Employment and unemployment tend to lag economic activity at the end of
recessions: their recovery therefore often follows with some delay. The committee
does not forecast, however, whether unemployment rates will eventually return to
their pre-recession level, or to some other level.

All data are taken from the European Central Bank (ECB) website or from the
Eurostat website. In most cases, we have plotted the data in terms of their
percentage change compared to the 2009 ()2 level, for quarterly data, or the level
in April 2009, for monthly data. For unemployment, the level has been plotted.

The Quarter of the Trough

According to the definition of a recession provided above, the key variables for
determining the trough are euro area GDFP and GDP in the member countries.

Euro area GDP bottomed out in the second quarter of 2009, and has grown every
quarter since then, in currently available data. Given the imitial uncertainty
concerning the recovery as well as concerns regarding the impact of the Greek
debit crisis, the Commitiee felt it prudent to wait for the data release on GDP in
September 2010 to ascertain that the recession did indeed end i 2009 Q2.

Employment has stabilized but has not turmed yet, while unemployment has

continued to rise, albeit at a slower pace. This is not unusual at the end of
recessions, and therefore is not in contradiction to our assessment.

22 Sept 2000 2ofli
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GDP (percent change vs 2009 Q2)
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GDP and employment (% change vs 2009 Q2)
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Figure 3: euro area GDP and employment

The movement in euro area GDP 15 essentially tracked in the large member
countries. Germany and France bottomed in the first rather than the second quarter
of 2009, but the GDP difference is mild. ltaly bottomed in the second quarter of
2009, The GDP of Spain kept falling until the fourth quarter of 2009, but the
further decline was fairly mild. The same picture emerges for most of the smaller
countries, with the majority reaching the trough in 2009 Q2 and a few more with a
bottom in 2009 (1. There are a few exceptions and caveats. GDP in Greece has
continued to decline. Ireland and Cyprus reached the bottom in 2009 (4.

22 Sept 2000 dof Il

54



Early Warning System — Setor Financeiro Portugués

Eura Arew Susimess Cpele Datieg Committer Findimgy

GDP: euro area, Germany, France, Italy, Spain (%

55

Saf Il

vs 2009 Q2)
7.0
.0
2.4
4.0 > %
in
24
1.0
0.0 il = —
'1-ﬂ§E£%Et§5’sga%§5a5§’;
= E g = 28 U E R = 2 B E 3 =
SESEEERERERR RN RN
Ao ™ = =) = = =R~ ]
—EurD area GOP (% ws 2009 Q2 ) —Germany
——France —ltaky
——5pain
Figure 4: GDP — ewurp area, Germany, France, italy, Spain
Austria, BeNeLux (3 vs 2009 Q2)
104
&0
6.0
4.0
2.0
0.0
3 8 8 83 e B8 REKES G EEREER
wgliEEiRiesiiaaEsct
NRRREESRRAIENRRFESR
—fustria ——EBelgium —lukembourg ——Metherlands
Figwre 5: GOP — Austria and Belelux
22 Sepr 2010
R



Early Warning System — Setor Financeiro Portugués

Ewra Area Susimess Cpele Datteg Committee Findings

5.0
4.0

1.0
(.0
-14
2.4
-3.0
4.0
-5.0

Portugal, Greece, Cyprus, Malta (3 vs 2009 Q2)

2007 Jul
20075%ep

3.0 },f_

200EMar
20080 ay
2008 Jul
200B%ep
2008 MNov

2007 Maw
20081 an

— Partugal —Groeoe

2009 M ar
2009 oy

20100an
F010Mar
2010May

<
o
=
L
=
=
&

Figure &: GDP - Greece, Portugal, Cypras, Malta

15.0
14.0
12.0

5.0
6.0
4.0
20
0.0
-2.0
-1.0

2007 Jul
2007 5%en

MO Hoy

22 Sept 2010

Ireland, Slovakia, Slovenia, Finland (% vs 2009 02)

10.0 sk

2008Mar
200BMay
200EJul
200B5ep
2008Nov

2003lan

——Ireland —Slovakia

\

2009580
2009 Nov
20100an
2010Mar
20L0OMay

2005 ul

200%)an

2009Mar
200890 ay

—Elovenia  —Finland

Figure 7: GDP - Ireland, Slovakia, Slovenia, Finland

Saf

56



Early Warning System — Setor Financeiro Portugués

Euro Area Business Cycle Dating Committee Findings

The Committee has also examined investment and consumption for the euro zone.
Investment in the form of gross fixed capital formation has kept dropping, until
the most recent quarter, while private consumption has grown somewhat less then
GDP since 2009 Q2. Decomposing the nominal growth in output from 2009 Q2
until 2010 Q2 shows that private consumption accounted for about half, inventory
investment for about a third and government consumption for about a quarter,
while the contribution of investment in the form of gross fixed capital formation
was negligible and the contribution of trade slightly negative. In short, the
recovery of GDP seems to be largely accounted for by private consumption,
inventory investment and government consumption.

GDP, investment and private cons. (% change vs
2009 Q2)
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Figure 7: euro area GDP, investment and consumption
The Month of the Trough

A similar picture is painted by monthly data. In particular, industrial production,
as a monthly indicator of economic activity, had a marked trough in April 2009.
Sales shows nearly equally deep troughs in March 2009, May 2009 and
September 2009, and therefore provides a somewhat erratic picture. As raw sales
data contain a large seasonal component, one cannot read too much into these
somewhat jagged movements of the de-seasonalized data, however.

7of 11
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Euro area industrial production
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Figure 10: euro area unemployment rate

Unemployment keeps rising: however, this is not unusual at the end of recessions.
Therefore, given the clear trough of industrial production in April 2009, the
Committee has decided to declare this month to be the end of the recession.

Euro 15 or Euro 16: re-determining the peak in 2008 Q1

The Committee has originally declared the peak of the cycle o be in 2008 ()1, for
a euro area consisting of 15 countries. It has re-examined that conclusion in light

of the fact that Slovakia has joined the euro zone on January 1% 2009. A plot of
GDP-changes vis-d-vis 2009 (2 shows virtually no difference, whether Slovakia
15 included or not. In particular, the peak remains to be unchanged in 2008 (1, as
can be seen in figure 1 {(which is for the euro-16 zone). Therefore, there is no

need to consider two separate peak-to-trough dates.
Committee members:

Fabio Canova (ICREA-Universitat Pompeu Fabra and CEPR)

Jordi Gali (CREI, Universitat Pompeu Fabra and CEPR)

27 Sept 2040 Qafli
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Francesco Gilavazzl (Universita L Bocconi and CEPR)

Eichard Portes (CEPR and London Business School)

Lucrezia Reichlin (London Business School and CEPR)

Harald Uhlig (University of Chicago and CEPR) - Committee Chair
Philippe Weil (ECARES-ULB, Sciences Po and CEPR)

Volker Wieland (Johann Wolfgang Goethe-Universitit Frankfurt and CEPR)

For more information, see the FAQs below and also see
http:/fwww.cepr.org/data‘dating/.

FAQs
The following “FAQs™ have been adapted from the NBER document.

(): The financial press often states the definition of a recession as two consecutive
quarters of decline in real GDP. How does that relate to your recession dating
procedure?

A: Most of the recessions identified by our procedures do consist of two or more
quarters of declining real GDP, but declining real GDP is not the only indicator
used. As an example, the Committee has identified the period from the first
quarter in 1980 to the third quarter in 1982 as a recession, despite the fact that real
GDP was growing in some quarters during that episode and that real GDP was
higher at the end of the recession than at the beginning. As another example, the
Committee did not declare a recession for 2001 or 2003, even though the data at
the time appeared to show a decline in economic activity (though not for two
quarters). Subsequent data revisions have erased these declines.

Q: Why doesn’t the Committee accept the two-guarter definition?

A: The Committee’s procedure for identifying turning points differs from the two-
quarter rule in a number of ways. First, we do not identify economic activity
solely with real GDP, but use a range of indicators. Second, we place considerable
emphasis on monthly indicators in arriving at a monthly chronology. Third, we
consider the depth of the decline in economic activity. Recall that our definition
includes the phrase, “a significant decline in activity.”

22 Sepe 2040 Waf11

60



Early Warning System — Setor Financeiro Portugués

Eura Area Susiress Cpele Danieg Commities Findimgy

Q: Isn’t a recession a period of diminished economic activity?

A: It's more accurate to say that a recession—the way we use the word—is a
period of diminishing activity rather than diminished activity. We identify a
month when the economy reached a peak of activity and a later month when the
economy reached a trough. The time in between 18 a recession, a period when
economic activity is contracting. The following period is an expansion.

(): How long does the Committee expect the expansion to last?
A: The Committee does not forecast.

Q): Does the Committee follow the NBER Business Cycle Dating Committee in its
deliberations?

A: While the CEPR Euro Area Business Cycle Dating Committee has been
conceved to operate similar to the NBER Business Cycle Dating Committee, its
deliberations and timing of announcements are independent.

(): How 15 the Commuttee's membership determined?

A The President of the CEPR appoints the members after consultation with the
current members of the Business Cycle Dating Committee.

For more frequently asked questions and their answers, see
http:/fwww.cepr.org/data’dating/fag.asp

Data:

ECB: hitp:/fsdw.ech.europa.ewt

Euwrostat: hitp:/fepp.eurostat.ec. europa. eu
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Peaked in Third Quarter of 2011, Has Been in Recession Since
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Euro Area Business Cycle Dating Committee:
Euro Area Business Cycle Peaked in Third Quarter of 2011,
Has Been in Recession Since

The Euro Area Business Cycle Dating Committee of the Centre for Economic
Policy Research (CEPR) met in Paris on 10 September 2012 and continued its
deliberations by e-mail exchange throughout September and early October 2012,
The Committee’s task is to establish the chronology of recessions and expansions
of the 11 original euro-area member countries plus Greece for 1970-1998, and of
the euro area as a whole from 1999 onwards. The Committee issued its first
findings on 22 September 2003,

This document concerns the euro area in 2012, which consists of 17 member
countries since Estonia joined on 1 Januvary 2011, The Committee has determined
that a peak in economic activity occurred in the third quarter of 2011. This
follows the trough in economic activity in the euro area in the second quarter of
2009, as had been determined earlier for the then 16 member euro area.

The third gquarter of 2011 thus marks the end of the expansion that began in the
second gquarter of 2009 and the beginning of a euro-area recession. * This
recovery lasted 10 guarters. The total increase in output from trough to peak was

4.03 percent.

This document provides an account of the reasoning underlying the decision of
the Committes.

! Beginning with this release, the Committee is dating turning points using only suro-area aggregate data,
In the past, it also monitored individual country statistics o make sure that expansion or recessions were
widespread over the countries of the area. However, the increased heterogenesity among euro-area
member countries necessitated paying attention only to the euro area as a whaole, so that the committes's
pronouncements of cyclical turning points reflect only the aggregate data used by policy makers and
resenrchers at the suro-area level. Two companion notes describe the motivation behinad this

methodobogical change hitp:! fweow ceprory fdata Mdating fTrating- Methodelegy-Hov-20 12 pdf and

estahlish that previously announced turning points would remain the same under the nesw method

bt e ceprorgfdats fdating fTating-Heterogeneity-Nov-Z01 2 pdl The datas used for this Committee
dedsion will be archived on the CEPR weh site.
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The Quarter of the Trough

Euro area GDP peaked in the third quarter of 2011 and, except for a minor
rebound in the first quarter of 2012, it has declined since then according to
currently available data. Although some other indicators of economic activity,
most notably employment, had peaked earlier [see below), the Committee has
determined that, in this episode, the peak of economic activity coincides with
that of GDP. In other words, the euro area has been in recession since 201133.
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Figure 1. The 200902 to 2011Q3 expansion
Mote: Euro area [changing composition) stands for EA11 from 1995, EA12 from
2006, EA1Y from 2007, EALS from 2008, EALS from 20140, and EA17 since 20000
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Figure 2. From 1995Q1 to 20120Q)2
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It is important to note that the expansion that ended in the third quarter of 2011
was not strong enough to bring euro-area GDF back to its pre-financial crisis
level At its 2011Q3 peak, GDP in the euro area was still roughly 2% below its
previous 20081 peak.

Several other key macroeconomic aggregates have also been decreasing
markedly since the third quarter of 2011, such as euro-area consumption,
investment and employment. Investment and employment had started to decline
slightly even before 20110Q3. This is quite unusual, since employment generally
lags behind output and was a lagging variable in the previous recession (2008Q1-
200902] in the euro area, both at the peak and at the trough. The fact that
employment led output in this recession should be seen as a particular feature of
this episode, likely due to the labor market never quite recovering from the
previous recession. Whatever the reasons for the lead of employment, the euro-

area recession that started in the third quarter of 2011 has manifested itself very
clearly in labor markets.
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Figure 3. GDP, consumption, investment and employment

Likely impact of subsequent data revisions

Dating business cycles is a difficult and non-mechanical exercise because of
measurement errors in official statistics and of data revisions months and vears
after their original publication. The challenge is thus to date peaks and troughs of
economic activity based on the imperfect information available today while
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minimizing the chance that data revisions might lead the Committee to
reconsider its choice in the future.

To achieve this goal, the Committee examines a wide array of economic data in
addition to GDP, such as the individual components of output and labor market
data. This makes the dating exercise less vulnerable to subsequent data revisions
of a small number of variables and provides a broader picture of economic
activity. The practice of examining the joint evolution of several key
macroeconomic aggregates has been followed by the committee in its previous
decisions. For instance, the committee did not declare a recession in 2001 in spite
of reported negative GDP growth in then-available data because it did not observe
a decline in employment. Subsequent data revisions vindicated the judgment of
the Committee by providing “a more positive assessment of business conditions
in the euro area then prevailing, with the most recent figures (...) indicating an
increase instead of a decline in the real GDP growth rate®.2 The often dramatic
effect of these data revisions on the estimate of growth since April 2002 is
illustrated in the following graph which depicts the estimated GDP growth rate in

200104 in several vintages of data (available in real-time), reported in the x-axis.
For example, in April 2002, GDP growth rate was stated as -0.16, but it was
revised to be 0.10 in April Z2009.
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Figure 4. Revisions of 200104 GDP growth since April 2002

To ensure further that its decisions are robust to data revisions, the Committee
investigated the probability that future data revisions might lead it to revise its
choice of 201103 as a euro-area peak in economic activity. Using the past

! Demenico Giannone, jerome Henry, Magdalena Lalik, and Michele Modugna, 20140, "An area-wide real-
time database for the suro area” CEPR Disoassicn Paper 7673 (Rewiew of Economics and Seotishics,
forthroming).
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statistical properties of euro-area GDP revisions, Domenico Giannone estimated
for the Committee that 3
i) thereisa 75% probability that, based on the data that will be available
three years from now [that is, in September 2015), we will still
determine that 201103 as a peak of euro-area GDP
ii} the probability that, after revision, GDP in 2012(2 will be found to exceed
GDP in 201103 is about 5%. The Committee thus feels strengthened in
its determination that the euro-area expansion did end in the third
quarter of 2011.

Heterogeneity in business cycles of euro-area countries

While this committee has determined that the euro area as a whole is in
recession since the third gquarter of 2011, not all its member countries are. The
Committee does not date the turning points of individual countries but it seems
that Germany, and to some extent France, has been in a more favorable situation
than the euro area as a whole. Indeed, individual GDP data from the euro area’s
five largest economies show, in Figure 5, the slide into negative territory during
the third quarter of 201 1. Only one economy, Germany, returned to positive
growth in 2012, while France appears to have been stagnating since late 201 1.
This, however, is not true of the euro area as a whole.

Couniies’ GOF =ik Euro A {dhanging
Paki in 207 93 - Indas = 100 —=— Camny | 275 of B8 EF)

Daia souroi: Eurostan - FEHS - France (Z1% o EA G0F)
2 == kaly [1T% ol EAEDF)
1
100

—— -
= el S~
/'/ -

5 "'.,.r

e e A4 AN amm a1 A4 22N amzn
Figure 5. Countries’ GDP
Hote: Coumtries’ weights are based on 2011 GOP.
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Figure 6. Countries” Employment
Wote: Countries” weights are based on 2011 GOP.

In order to provide more information on heterogeneity in euro-area countries’
business cycles, the following scatterplot reports GDP and employment in
201202 for those euro-area countries where recent data are available
[normalized such that the level of 2011Q3 equals 100). Countries labeled in red
are countries whose GDP and employment levels are both below their 201103
levels. Countries whose GDP and employment level equal 100 experienced no
change in either variable since 201103 (such as France). The figure shows that
there is substantial heterogeneity in the Euro-area. Countries such as Spain and
Portugal display low levels of both employment and GDF; the opposite is true for
countries such as Germany, Austria and Estonia. Finally, other countries display
low levels of GDP but not employment, such as Finland.
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Chronology of euro-area business cycles
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Figure 8. Recessions
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Committee members

Philippe Weil,[Chair, 2012- ], Z003- , OFCE, Sciences Po, ULE and CEFR
Domenico Giannone, 2012- , ULE and CEPR

Refet Giirkaynak, 2012- , Bilkent University and CEFR

Monika Merz, 2001 2-, University of Vienna and CEPR

Richard Portes, 2003- , LES and CEPR [ex officio)

Lucrezia Reichlin [Chair, 2003-2005), 2003~ , LBS and CEPR [ex officia)
Albrecht Ritschl, Z012-, LSE and CEFR

Barbara Rossi, 2012, ICREA-UPF, BGSE, CREI and CEPR

Karl Whelan, 2012- , UCD and CEPR

Michael Artis, 2003-2009

Fabio Canowva, 2003-2012

Jordi Gali, 2003-2012

Francesco Giavazzi, 2003-2012

Harald Uh]ig [Chair, 2005-2012), 2003-2012
Volker Wieland, 2008-2012

Rapporteur: Paul Hubert, 2012- , OFCE, Sciences Po

For more information, see the FAQs below and also

http:/ fwww.ceprorg /data /datingf

FAQs*

)z The financial press often states the definition of a recession as two consecutive
quarters of decline in real GDP. How does that relate to your recession dating
procedure?

A: Most of the recessions identified by the Committee's procedures consist of two
or more quarters of declining real GDP, but declining real GDF is not the only
indicator used. As an example, the Committee has identified the period from the
first quarter in 1980 to the third quarter in 1982 as a recession, despite the fact
that real GDP was growing in some quarters during that episode and that real
GDP was higher at the end of the recession than at the beginning. As another
example, the Committee did not declare a recession for 2001 or 2003, even
though the data at the time appeared to show a decline in economic activity
(though not for two quarters). Subsequent data revisions have erased these
declines.

'Tmfnl:m-'g'ﬁﬂnr'hauhnnadmttd from the MBER documssnt.
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Q: Why doesn't the Committee accept the two-quarter definition?

A: The Committee’s procedure for identifying turning points differs from the two-
guarter rule in a number of ways. First, we do not identify economic activity
solely with real GDP, but use a range of indicators, notably employment. Second,
we consider the depth of the decline in economic activity. Recall that our
definition includes the phrase, “a significant decline in activity."

Q: Isn't a recession a period of diminished economic activity?

A: It's more accurate to say that a recession—the way we use the word—is a
period of diminishing activity rather than diminished activity. We identify a
guarter when the economy reached a peak of activity and a later quarter when

the economy reached a trough. The time in between is a recession, a period when
economic activity is contracting. The following period is an expansion.

): How long does the Committee expect the recession to last?

Ar The Committee does not forecast.

0): Does the Committee follow the NBER Business Cycle Dating Committee in its
deliberations?

A: While the CEPR Euro Area Business Cycle Dating Committee has been
conceived to operate in a manner similar to the NBER Business Cycle Dating
Committee, its deliberations and timing of announcements are independent.
(: How is the Committee's membership determined?

A: The President of CEPR appoints new members after consultation with the

Chair of the Business Cycle Dating Committee and the Research Director of CEPR.
The President and the Research Director are ex officio members of the Committee.

): Does the Committee date recessions for individual countries in the euro area?

A: No, the sole objective of the Committee is to date recessions for the euro area
as a whole.

Q: Why does the Committee not date recessions for individual countries? Is it
possible that the EU area is in a recession while some of the individual countries
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are not?

A: The Committee wants to make sure that its characterization of Euro-area
economic activity (which is its sole objective] is not affected by rising
heterogeneity in the Euro-area. Adopting a dating criterion that refers solely to
aggregate Euro-area economic activity achieves this objective most transparently.
MNote that since October 2012 the Committee has dropped its requirement that
peaks or troughs mark turning points in economic activity in most countries of
the euro area. The rationale for this definitional change is explained in details in
the methodological note [http:/ fwww.cepr.org/data fdating /Dating-
Probabilities-Nov-2012.pdf]. It is thus possible that the EU-area is in a recession
while some of the individual countries are not, and that the business cycle dates
differ for the Eurc-area and for individual countries. For instance, 201103 isa
peak in the Euro-area as a whole, but not for Germany. A detailed analysis of
heterogeneity in individual countries’ business cycles is included in the
Committee’s releases since its creation.

For more frequently asked guestions and their answers, see

4 ¥

Data:

Eurostat: hitp:/ /eppeurostal ec europa, el

72



Early Warning System — Setor Financeiro Portugués
Anexo D - Euro Area Business Cycle Dating Committee: Euro Area Out of Recession,

in Unusually Weak Expansion

Centre for Economic
Policy Research

Euro Area Business Cycle Dating Committee:
Euro Area Out of Recession, in Unusually Weak Expansion

1 October 2015

The CEPR Euro Area Business Cycle Dating Committee met electronically in the
week following 18 September 2015. It concluded that the trough of the recession
that started after the 2011Q3 peak has been reached in 2013Q1. It observed that
the pace of the expansion since 201301 has been uncharacteristically weak by
historical standards and noted that there would be cause for concern if this
sluggish expansion turned out to be the new face of good economic times in the
eUro area.

The CEPR Euro Area Business Cycle Dating Committee, which is composed of nine
CEPR researchers, establishes the chronology of recessions and expansions of the
eleven original euro-area member countries plus Greece for 1970-1998, and of the
euro area as a whole from 1999 onwards.

Findings

The Committee met electronically in the week following 18 September 2015 and
released its findings on 1 October 2015. They reflect data publically available as of
15 September 2015.

The committee declared that the trough of the recession that started after the
201103 peak has been reached in 20130Q1:

* The 201301 trough signals the end of the second recession witnessed by the
euro area after the financial crisis. The recession lasted six quarters

CEPR EABCDC |Page 1 of 13
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* The 2011Q3-peak to 20130Q1-trough cumulative decline in output has been a
mild 1.5 percent.

« The 201301 trough heralds the onset of a euro area expansion. Any
subsequent decline in economic activity will constitute a new recession.

* The expansion since the 201301 trough has been, so far, unusually lackluster
by historical standards. Whereas the average GDP growth rate in the nine
guarters following a trough was 5.7 percent in the past recoveries, it has been
only 2.7 percent since 2013Q1. Similarly, nine quarters into the expansion,
labor markets still show considerable slack and employment creation has
been very sluggish, in line with the very slow recovery of output. In spite of
these enduring signs of weakness, the economy has improved long enough
by now and delivered sufficient cumulative growth for the Committee to
decide that 201301 marks the trough of the recession that started after
the 201103 peak.

At its previous June 2014 meeting, the Committee expressed concern that the euro
area may have been experiencing a pause in the recession since early 2013 rather
than an expansion. At the time, it observed that the euro area had witnessed, since
early 2013, a prolonged episode of extremely weak growth in economic activity. The
Committee noted that had the improvement in economic activity been more
significant or more sustained, it was likely that it would have declared a trough in
the euro area business cycle in early 2013.

The average pace of recovery has not been notably different since June 2014
meeting of the Committee. However, by now, the duration of this recovery has made
up for its slow speed and has delivered a significant, if weak, cumulative
improvement in economic activity. The Committee has decided to label this period
of improving economic activity an expansion but it emphasizes that growth is so far
uncharacteristically weak for an expansion and that there would be cause for
concern if this sluggish expansion turned out to be the new face of good
economic times in the euro area.

At the peak of the expansion that ended in 201103, euro area GDP was still about 2
percent below its previous 2008Q1 peak. In the ensuing recession, it fell a further
L5 percent and by the 201301 trough it was about 3 percent below the 200801
peak. With the long but slow expansion that started after the 201301 trough, euro
area GDP has therefore not recovered, as of 201502, the level it had reached at the
200801 peak

The decision of the Committee not to call at its earlier meeting an end of the
recession that started after 201103 in spite of several quarters of positive (but
weak) economic developments in the euro area illustrates that its identification of
peaks and troughs does not follow a mechanical two-quarter rule for GDP (see FAQ).
The Committee indeed assesses both the length and the strength of improvements
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in economic activity to document the sustained growth that it requires to call the
end of a recession. The current decision of the Committee does not reflect a positive
(or negative) forecast by the Committee of future growth prospects for the euro
area, since the Committee does not forecast (see FAL)).

Previous announcements of the Committee can be found here.

You can find a discussion of the methodology used by the Committee here, the
sources of its data here, and frequently asked questions (FAQs) here.
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Chronology of euro-area business cycles

The Committee has identified nine peak and ten trough quarters since 1970:

Table 1. Peaks and Troughs

Date |Peak,/Trough]Announcement Date |[Findings
201301 [Trough 1 October 2015 [Available here
201103 |Peak 15 November 2012 évai]ahle here
200902 [Trough 4 October 2010 Available here
200801 |Peak 31 March 2009 [Available here
199303 |Trough 22 September 2002 JAvailable here
199201 [Peak 22 September 2003 |Available here
198203 |Trough 22 September 2003 JAvailable here
198001 [Peak 22 September 2003  |Available here
197501 [Trough 22 September 2003 |Awvailable here
197403 |Peak 22 September 2003 JAvailable here

CEFH bazed Recedsion Indicator
for Eura Araa Business Cycles

1970 1873 19m3 19m9 1Bz 1885 10988 1891 1884 1BGT 2000 2003 2008 2008 32 2015
CEPR recessions (grey bands)
CEPE receszion shading for guarters follows the trough method used by FRED to compute KBER
recession indicators for the United States. It shows a recession from the period following the

peak through the trough (i.e. the peak is not induded in the recession shading, but the trough is).
See http:) fresearch sthouisfedorg/fred2 feeries (USEEC /download data doid=32 262
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Committee members

Philippe Weil, (Chair, 2012- ], 2003-, ULE and CEPR

Refet Girkaynak, 2012-, Bilkent University and CEPR
Monika Merz, 2012- , University of Vienna and CEPR

Richard Portes, 2003- , LES and CEPR (ex officio)

Giorgio Primiceri, 2014- , Northwestern University and CEPR
Lucrezia Reichlin [Chair, 2003-2005), 2003-, LBS and CEPR
Albrecht Ritschl, 2012-, LSE and CEPR

Barbara Rossi, 2012- , ICREA-UPF, BGSE, CREIl and CEPR

Karl Whelan, 2012-, UCD and CEPR

Rapporteur: Angela Capolongo, 2014-, ULB

Former committee members:

Michael Artis, 2003-2009
Fabio Canowva, 2003-2012

Jordi Gali, 2003-2012

Franmcesco Giavazsl, 2003-2012

Domenico Giannone, 2012-2014

Harald Uhlig (Chair, 2005-2012), 2003-2012
Volker Wieland, 2008-2012

Former rapporteur:

Paul Hubert, 2012- 2014, OFCE, Sciences Po

For more information, see the FA(Qs below and also see

http:/ fwww.cepr.org/content feuro-area-business-cycle-dating-committee f
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Frequently Asked Questions!

(): The financial press often states the definition of a recession as two consecutive
guarters of decline in real GDP. How does that relate to your recession dating
procedure?

A: Most of the recessions identified by the Committee’s procedures consist of two or
more guarters of declining real GDP, but declining real GDP is not the only indicator
used. As an example, the Committee has identified the period from the first quarter
in 1980 to the third quarter in 1982 as a recession, despite the fact that real GDP was
growing in some quarters during that episode and that real GDP was higher at the
end of the recession than at the beginning. As another example, the Committee did
not declare a recession for 2001 or 2003, even though the data at the time appeared
to show a decline in economic activity (though not for two quarters). Subsequent
data revisions have erased these declines.

Q: Why doesn’t the Committee accept the two-quarter definition?

A: The Committee's procedure for identifying turning points differs from the two-
guarter rule in a number of ways. First, we do not identify economic activity solely
with real GDP, but use a range of indicators, notably employment. Second, we
consider the depth of the decline in economic activity. Recall that our definition
includes the phrase, "a significant decline in activity.”

(): Isn't a recession a period of diminished economic activity?

A It's more accurate to say that a recession - in the way we use the word - is a period
of diminishing activity rather than diminished activity. We identify a quarter P when
the economy reached a peak of activity and a later quarter T>P when the economy
reached a trough. The quarters P+1 to T (with P+1 and T included) constitute a
recession, a period when economic activity is contracting. The following period is an
expansion.

(): How long does the Committee expect the recession to last?
A: The Committee does not forecast.

(): Does the Committee follow the NBER Business Cycle Dating Committee in its
deliberations?

! These FAl}s have been in part adapted from the NEER document.
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A: While the CEPR Euro Area Business Cycle Dating Committee has been conceived
to operate in a manner similar to the NBER Business Cycle Dating Committee, its
deliberations and timing of announcements are independent.

(): How is the Committee's membership determined?

A: The President of CEPR appoints new members after consultation with the Chair of
the Business Cycle Dating Committee and the Research Director of CEPR. The
President and the Research Director are ex officio members of the Committee.

0Q: Deoses the Committee date recessions for individual countries in the euro area?

A: No, the sole objective of the Committee is to date recessions for the euro area asa
whole.

0: Is it possible that the EU area is in a recession while some of the individual
countries are not?

A: The Committee wants to ensure that its characterization of Euro-area economic
activity (which is its sole objective) is not affected by rising heterogeneity in the
Euro-area. Adopting a dating criterion that refers solely to aggregate Eurc-area
economic activity achieves this objective most transparently. Note that since October
2012 the Committee has dropped its requirement that peaks or troughs mark
turning points in economic activity in most countries of the euro area. The rationale
for this definitional change is explained in detail in a methodological note. It is thus
possible that the euro area is in a recession while some of the individual countries
are not, and that the business cycle dates differ for the Eurc-area and for individual
countries. For instance, 201103 is a peak in the Euro-area as a whole, but not for
Germany. A detailed analysis of heterogeneity in individual countries’ business
cycles is included in the Committee’s releases since its creation.

Q: When does the Committee meet? When does it release its findings?

A: The Committee meets when it feels that data developments warrant examining
whether there has been a turnaround in economic activity. Since October 2013, the
Committee releases its findings after each meeting - whether or not it has decided to
date a trough or a peak. Previously, it did so only after meetings that did date a
turnaround. The rationale for this change is that the Committee feels that the
decision not to date is as informative as a decision to date. See, for instance, the
October 2013 or June 2014 findings of the Committee.

For more frequently asked questions and their answers, see
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Data Appendix

Data source: Eurostat [ hitpe
hittp:/ fwww.cepr.org

GOP - Trowgh = 201301 - Index =100
Euro Area |changing compodition)
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Figure 1. Euro Area GDP, index 200301 = 100, time period 200901-201 502

MNote: Euro area [changing composition] stamds for EAL] from 1995, EA12 from Z004, EAL1S from 2007, EA1S
from 2004, EA16 From 2000, EALT from 2010, EA18 from 2014, and EALS since 2015,
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GOP = Trough=301301 - Index = 100
Eura Ares (changing composition)
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Figure 2. Euro Area GDP , index 201301 = 100, time period 199501-201502

Trowgh = 201301 - Index= 100
Eurg Area (changing composition)

g7
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Figure 3. GDP, Consumption, Investment, Employment [in pers)! and Employment [in hours)?, indices
201301 = 100, time period 201003 - 201502

Lbﬁnpﬁ:ﬁ}mm A0 industry breakdowm sccording o the new methodology ESAZMI.

CEPR EABCDC |Page 10 of 13

82



Early Warning System — Setor Financeiro Portugués

Coundries’ GOP gt | ) P RGN COMposdon |
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Figure 4. Euro Area and countries' GDF, indices 201301 = 100, time period 201003-201 502

Mote: Countries” weights are based on 2001 GDP.
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Figure 5. Euro Area and Countries’ Employment (in pers.)!, indices 2010301 = 100, time period
201003-20150) 2

Mote: Countries” weights are based on 2001 GDP.
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Countries’ Employment Hours: s L0 A [ChANING COMECaT|
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Figure 6. Euro Area and Countries’ Employment [in hours)?; indices 201301 = 1040, time period
Z01003-201502

201103 2201 21203 2013

Mote: Countries” weights are based on 2001 GOF.
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Figure 7. Heat Map for Euro Area and Countries” GDP, Consumption, Investment, Employment [pers.
and hours), data in percentage change over previous period, time period 20101 Q4-201 502
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Anexo E — Correlagédo de Pearson do P1B

PIB e Capital

CORERELATICHNS
/VLRIZBLES=PIE CapitaleReservas
/PRINT=0NETAIL NOSIG
/MISSING=PLIRWISE.

Correlations

Correlations
Capital
FIB Reservas
_—

FIE Pearson Correlation 1 B73
Sig. (1-tailed) 000
N a4 84
Capital e Reservas Pearson Correlation :3?3" 1

Sig. (1-tailed) 000

M a4 a4

**_Correlation is significant at the 0.01 level {1-tailed).

PIB e Ativo Total

CORRELATTIONS
/VARILABLES=PIE AtivoTotal
FBRINT=0ONETAIL NOSIG
/MISSING=PAIRWISE.

Correlations

Correlations

FIBE Ativo Total
PIB Pearson Correlation 1 878"
Sig. (1-tailed) 000
N a4 a4
Ativo Total Pearson Correlation :8?8'" 1
Sig. (1-tailed) 000
N a4 a4

**_ Caorrelation is significant at the 0.01 level {1-tailed).
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PIB e Crédito Total

COREELATTONS
/VARIABLES=PIE CréditoTotal
/PRINT=0ONETAIL NOSIG
/MISSING=PLIEWISE.

Correlations

Correlations
FIB Crédito Total
PIB Pearson Correlation 1 a48”
Sig. (1-tailed) 000
N 84 84
Crédito Total Pearson Correlation :948" 1
Sig. (1-tailed) 000
N a4 a4

**_ Correlation is significant at the 0.01 level {1-tziled).

PIB e Depbsitos Total

COREELATICHS
/VLRIABLES=PIE TotalDepositos
/PRINT=CNETAIL NOSIG
/MISSING=PAIRWISE.

Correlations

Correlations

FIB Total Depositos
FIB FPearson Correlation 1 :BE?F
Sig. (1-tailed) 000
N 24 a4
Total Depositos Pearson Correlation :35?*' 1
Sig. (1-tailed) 000
N 84 24

**_ Correlation is significant at the 0.01 level {1-tailed).
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PIB e Taxa Juro Depdsitos

CCOREELATICHS
/VBRIABLES=PIE TxJurcDep.Part
/PRINT=CNETAIL NOSIG
/MISSING=PLIEWISE.

Correlations

Correlations

Tx Juro Dep.
FIBE Fart.
FIB Pearzon Correlation 1 -:ﬁUEF
Sig. (1-tailed) 000
N 84 a4
T« Juro Dep. Part.  Pearson Correlation -:E-UEM 1
Sig. (1-tailed) 000
N 84 84
**_ Correlation is significant at the 0.01 level (1-tailed).
PIB e Empréstimos de OIFM
COREELATTICNS
SVARIABLES=PIE Empr.Particulares
/PRINT=CNETAIL NOSIG
/MISSING=PAIRWISE.
Correlations
Correlations
Empr.
PIB Farticulares
PIE Pearson Correlation 1 :Q?EF
Sig. (1-tailed) 000
N a4 24
Empr. Parficulares  Pearson Correlation :9?2*' 1
Sig. (1-tailed) 000
N a4 a4

**_ Correlation is significant at the 0.01 level {1-tailed).
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PIB e Taxa juro Empréstimo ao consumo

COREELATICHS
/VBRIABLES=PIE TXJurcEmpr.Consumo
/PRINT=CNETAIL NOSIG
/MISSING=PLRIERWISE.

Correlations
Correlations
T Juro Empr.
PIE Consumo
F
FIB FPearzon Correlation 1 -, 166
Sig. (1-tailed) L000
M 24 a4
TX Juro Empr. Consumao Pearson Correlation -:TEEM 1
Sig. (1-tailed) J00o0
M a4 a4
**_Correlation is significant at the 0.01 level {1-tziled).
PIB e Racio Transformagao
COREELATIONS
SYVLRIABLES=PIE R&cicTransformacac
JfERINT=CNETAIL NOSIG
fMISSING=FPLIRWISE.
Correlations
Correlations
Racio
FIE Transformacao
FIE Pearson Comelation 1 ﬁasr
Sig. (1-tailed) 000
M a4 a4
Racio Transformacaoc  Pearson Correlation 568 1
Sig. (1-tailed) 000
M a4 a4

**_ Caorrelation is significant at the 0.01 level {1-tailed).
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PIB e Taxa de rendibilidade de OT

COREELATTICHNS
/VLRIABLES=PIE TxRend.OT
/PRINT=CNETAIL NOSIG
/MISSING=PAIRWISE.

Correlations

Correlations
FIB Tx Rend. OT
FIE Pearson Cormrelation 1 - 185"
Sig. (1-tailed) 046
N a4 a4
T« Rend. OT Pearson Correlation -:185“ 1
Sig. (1-tailed) 046
N a4 a4

* Correlation is significant at the 0.05 level (1-tailed).

PIB e Agregado M3

COREELATIONS
/VLRIABLES=PIE ContribuigioM3
/PRINT=0ONETAIL NOSIG
/MISSING=PLIRWISE.

Correlations

Correlations
Contribuicdo
FIB M3
_—
FIB Pearson Correlation 1 867
Sig. (1-tailed) 000
N a4 a4
Contribuicdo M3 Pearson Correlation :QB?“ 1
Sig. (1-tailed) 000
M a4 a4

**_ Caorrelation is significant at the 0.01 level {1-tailed).
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PIB e PIB per capita

CORERELATIONS
/VARIABLES=PIE PIBpercapita
/PRINT=ONETAIL NOSIG
/MISSING=PRIEWISE.

Correlations

Correlations
PIE FIE per capita
FIB Pearson Correlation 1 998"
Sig. (1-tailed) 000
N a4 a4
PIE per capita  Pearson Correlation :998” 1
Sig. (1-tailed) 000
N 84 a4

**_ Correlation is significant at the 0.01 level {1-tailed).

PI1B e Deflator PIB

CORRELATICHNS
/VLRIABLES=PIB DeflatorPIB
/PRINT=CONETAIL NOSIG
f/MISSING=PLIRWISE.

Correlations

Correlations
FIB Deflator PIE
FIB Pearson Correlation 1 883"
Sig. (1-tailed) 000
M a4 a4
Deflator PIB Pearson Correlation 083" 1
Sig. (1-tailed) 000
M a4 a4

**_Correlation is significant at the 0.01 level {1-tailed).
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PIB e Formacdo Bruta de Capital Fixo

CORRELATIONS
/VBRIABLES=FIE FBCF
/PRINT=CNETAIL NOSIG
/MISSING=PAIERWISE.

Correlations

Correlations
FIE FECF
PIB Pearson Correlation 1 215"
Sig. (1-tailed) 025
M a4 a4
FECF  Pearson Correlation :215* 1
3ig. (1-tailed) 025
M a4 a4

* Correlation is significant at the 0.05 level {1-iailed).

PIB e Inflacdo

CCREELATTICHNS
/VARIABLES=PFIE IHPC
/PRINT=ONETAIL NOSIG
/MISSING=PRIRWISE.

Correlations

Correlations
FIE IHPC
PIB Pearson Correlation 1 945"
Sig. (1-tailed) 000
N a4 a4
IHFC  Pearson Correlation :943'* 1
Sig. (1-tailed) 000
N a4 a4

**_ Correlation is significant at the 0.01 level {1-tailed).
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P1B e Capacidade vs Necessidade liquida de financiamento

COREELATIONS
JVLARIABLES=PIE CapacVslNecessidadeFinanc
J/PRINT=0NETAIL NOSIG
/MISSING=PLIRWISE.

Correlations
Correlations
Capac Vs
Mecessidade
FIB Financ.
PIE Pearson Correlation 1 - 087
Sig. (1-tailed) 215
M a4 a4
Capac Vs Necessidade Pearson Correlation - 087 1
Financ. Sig. (1-tailed) 215
N a4 a4
PIB e Consumo Privado
CORRELATICHNS
/VLARIABRLES=PIB cConsumcPrivado
JPRINT=CNETAIL NOSIG
/MISSING=PRIEWISE.
Correlations
Correlations
Consumo
FIB Privado
F
PIE Pearson Correlation 1 897
Sig. (1-tailed) L0on
M a4 a4
Consumo Privado  Pearson Cormrelation :99?*' 1
Sig. (1-tailed) L000
M a4 a4

**_Correlation is significant at the 0.01 level (1-tailed).
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PIB e Consumo Publico

COREELATIONS
SVARIABLES=PIE ConsumoPublico
JEPRINT=CNETLIL NOSIG
/MISSING=PLIRWISE.

Correlations

Correlations

Consumo
FIB Publico
—
FIB Pearson Correlation 1 64
Sig. (1-tailed) 000
N a4 24
Consumao Publico Pearson Correlation :954'" 1
Sig. (1-tailed) 000
M 84 24

**_Correlation is significant at the 0.01 level {1-tailed).

PIB e Exportacdes

CCORRELATICNS
/VLRTIABLES=PIE Exportacdes
/PRINT=0ONETAIL NOSIG
/MISSING=PLIRWISE.

Correlations

Correlations
FIB Exportacdes
PIB Pearson Correlation 1 967"
Sig. (1-tailed) 000
N a4 84
Exportacdes  Pearson Correlation :QE?” 1
Sig. (1-tailed) 000
N a4 84

**_ Correlation is significant at the 0.01 level (1-tailed).
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PIB e Importacdes

CORRELATICHS
/VARIABLES=FIE Importacdes
/PRINT=0ONETLIL NOSIG
/MISSING=PAIRWISE.

Correlations
Correlations
FIB Importactes
FIB Pearson Correlation 1 ars”
Sig. (1-tailed) 000
N 84 84
Importacies Pearson Correlation ars” 1
Sig. (1-tailed) 000
M a4 a4

**_ Correlation is significant at the 0.01 level {1-tailed).

PIB e Termos de Troca

CORRELATICHNS
/VARIABLES=PIE TermosdeTroca
/PFRINT=0NETAIL NOSIG
/MISSING=PLIRWISE.

Correlations

Correlations
Termos de
FIB Troca
—
FIE FPearson Correlation 1 250
Sig. (1-tailed) 000
N a4 a4
Termos de Troca  Pearson Correlation :550*' 1
Sig. (1-tailed) 000
M 84 24

**_Correlation is significant at the 0.01 level {1-iailed).
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PIB e Credit-to-GDP gaps

COREELATICNS
/VRARIABLES=PIE CredittoGDPgaps
/PRINT=CNETAIL NOSIG
/MISSING=PAIRWISE.

Correlations
Correlations
Credit-to-GDP
FIE Qaps
PIB Fearzon Correlation 1 -, 4383
Sig. (1-tailed) 000
N a4 a4
Credit-to-GDF gaps Pearson Correlation -:483"~ 1
Sig. (1-tailed) L000
N a4 a4

**_Correlation is significant at the 0.01 level {1-tailed).
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Anexo F — Correlacdo de Pearson da TVH do PIB

TVH do PIB e TVH Ativo Total

COREELATTONS
JVARIABLES=TVHFIE TVHLtivoTotal
JPRINT=0ONETAIL NOSIG
/MISSING=PLIRWISE.

Correlations
Correlations
TVH PIE | TWH Afivo Total
TVH FIE Pearson Correlation 1 :ZQEF
Sig. (1-tailed) 003
M a4 84
TVH Afivo Total Pearson Correlation :295“ 1
Sig. (1-tailed) 003
N a4 a4

**_Correlation is significant at the 0.01 level {1-tailed).

TVH do PIB e TVH Capital e Reservas

CORRELATICHNS
/VLRIABLES=TVHEFIE TVHCapitaleReservas
/PRINT=0NETAIL NOSIG
/MISSING=PAIRWISE.

Correlations

Correlations
TWVH Capital e
TVH FIE Reservas
TVH FIE Pearson Correlation 1 :228"
Sig. (1-tailed) 019
N a4 24
TVH Capital e Reservas  Pearson Comelation :228" 1
Sig. (1-tailed) 019
N a4 24

* Correlation is significant at the 0.05 level (1-tailed).
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TVH do PIB e TVH Crédito Total

CORREELATICHMS
/VARIABLES=TVHFIE TVHCréditoTotal
/PRINT=CNETAIL NOSIG
/MISSING=PLIEWISE.

Correlations

Correlations
TWVH Crédito
TVH FIB Total
—
TVH FIB Pearson Correlation 1 J11
Sig. (1-tailed) L000
N a4 ad
TWH Credite Total  Pearson Correlation :?11'“ 1
Sig. (1-tailed) 000
N a4 a4
**_Correlation is significant at the 0.01 level {1-tailed).
TVH do PIB e TVH Depdsitos Total
CORRELATIONS
/VARIABLES=TVHFIB TVHVariacg8ocDep.Fart

JBERINT=0OMETAIL NOSIG
/MISSING=PAIEWISE.

Correlations
Correlations
TVH Variagio
TVH PIB Dep. Part.
TVH FIE Pearson Correlation 1 - 024
Sig. (1-tailed) A6
N 84 a4
TWH Variacdo Dep. Part.  Pearson Correlation -.024 1
Sig. (1-tailed) A6
N 84 a4
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TVH do PIB e TVH Taxa Juro Depdsitos

CORRELATICNS
/VLRIABLES=TVHPIE TVHT=xJuroDep.Part
/PRINT=ONETAIL NOSIG
/MISSING=PAIRWISE.

Correlations

Correlations
TVH Tx Juro
TVH FIE Dep. Part.
TVH FIE FPearzon Correlation 1 - 101
Sig. (1-tailed) J180
N a4 a4
TVH Tx Juro Dep. Part.  Pearson Correlation - 101 1
Sig. (1-tailed) U180
N a4 a4
TVH do PIB e TVH Empréstimos de OIFM
CORRELATIONS
SVARTILABRLES=TVHFIE TVHEmpr.Particulares
/PRINT=CMETAIL NOSIG
/MISSING=PAIRWISE.
Correlations
Correlations
TVH Empr.
TVH FIB Particulares
F
TVH FIE Pearson Correlation 1 i
Sig. (1-tailed) L000
M a4 a4
TVH Empr. Particulares  Pearson Correlation :??5"" 1
Sig. (1-tailed) L000
M a4 a4

**_Correlation is significant at the 0.01 level {1-tailed).
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TVH do PIB e TVH Taxa juro empréstimo ao consumo

CORRELATICHNS
SVARTABLES=TVHEIB TVHTXJuroEmpr.Consumo
/PRINT=ONETAIL NOSIG
/MISSING=PAIRWISE.

Correlations
Correlations
TVH TX Juro
Empr.
TVH FIB Consumao
TVH FIE Fearson Correlation 1 - 42 2:.—
Sig. (1-tailed) 00
M a4 a4
TVH TX Juro Empr. Pearson Correlation 422" 1
Consumo Sig. (1-tailed) 000
M a4 a4
**_Correlation is significant at the 0.01 level {1-tailed).
TVH do PIB e TVH Récio Transformacao
CORRELATICNS
fVARIABLES=TVHFIE TVHRacioTransformacao
/S PRINT=CNETZIL NOSIG
/MISSING=PLIRWISE.
Correlations
Correlations
TVH Racio
TWHPIE | Transformacao
TVH FIB Fearson Correlation 1 :?545_
Sig. (1-tailed) 000
M 84 a4
TVH Racio Transformacac  Pearson Correlation :?54" 1
Sig. (1-tailed) 000
N a4 a4

**_Correlation is significant at the 0.01 level (1-tailed).
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TVH do PIB e TVH Taxa de rendibilidade de OT

COREELATICHS
SVARIABLES=TVHFIB TVHTxRend.OT
JERINT=C0NETAIL NOSIG
SMISSING=PAIRWISE.

Correlations

Correlations
TWH Tx Rend.
TVH FIE aT
TVH FIE FPearson Correlation 1 -:231'
Sig. (1-tailed) A7
M a4 a4
TVH Tx Rend. OT Pearson Correlation —:231' 1
Sig. (1-tailed) A7
M a4 a4
* Correlation is significant at the 0.05 level (1-tailed).
TVH do PIB e TVH Agregado M3
CORRELATIOMNS
/VLRIABLES=TVHFIB TVHContribuigioM3
/PRINT=CNETAIL NOSIG
/MISSING=PLIRWISE.
Correlations
Correlations
TVH
Contribuicdo
TVH FIE M3
TVH FIE Pearson Correlation 1 :555F
Sig. (1-tailed) 000
M 84 84
TVH Contribuicéio M3 Pearson Comelation 566 1
Sig. (1-tailed) 000
N 84 a4

**_Correlation is significant at the 0.01 level {1-tailed).
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TVH do PIB e TVH Deflator PIB

COREELATIONS
JVARIABLES=TVHFIE TVHDeflatocrPIB
J/PRINT=CNETAIL HOSIG
/MISSING=FPLIRWISE.

Correlations

Correlations
TVH Deflator
TVH FIB PIE
F
TVH FIB Pearson Correlation 1 813
Sig. (1-tailed) R
M 84 84
TVH Deflator FIE Pearson Correlation :313*' 1
Sig. (1-tailed) 000
N 24 24

**_Correlation is significant at the 0.01 level {1-tailed).

TVH do PIB e TVH Formacao Bruta de Capital Fixo

CORRELATTOMNS
/VARIABLES=TVHFIE TVHFECF
JSPRINT=CONETAIL NOSIG
/MISSING=FLIEWISE.

Correlations

Correlations
TVHPIE | TVHFECF

TVH FIB Pearson Cormrelation 1 852"

Sig. (1-tailed) 000

N 54 a4
TVH FECF Pearson Correlation :352" 1

Sig. (1-tailed) L000

N 84 84

**_Correlation is significant at the 0.01 level {1-tailed).
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TVH do PIB e TVH Consumo Privado

COREELATIONS
JSVARIABLES=TVHFIB TVHConsumcPriwvado
JPRINT=CMNETAIL NOSIG
/MISSING=FLIEWISE.

Correlations
Correlations
TVH Consumo
TVH PIE Privado
TVH FIB Pearson Correlation 1 :925=_
Sig. (1-tailed) 000
N a4 84
TVH Consumo Privade  Pearson Correlation :925“ 1
Sig. (1-tailed) 000
N a4 a4

**_Correlation is significant at the 0.01 level {1-tziled).

TVH do PIB e TVH Consumo Publico

CORRELATICHNS
/VARILABLES=TVEFPIE TVHConsumcPublico
/PRINT=CNETAIL NOSIG
/MISSING=PLIRWISE.

Correlations
Correlations
TVH Consumo
TVH FIB Fublico
TVH PIE Pearson Correlation 1 :??1F
Sig. (1-tailed) 000
N 34 24
TVH Consumo Fublico  Pearson Correlation j’?1d 1
Sig. (1-tailed) 000
M a4 a4

**_Correlation is significant at the 0.01 level (1-tailed).
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TVH do PIB e TVH Exportacoes

CORRELATICONS
JVRRIARLES=TVHPIE TVHExportacdes
/PRINT=CNETAIL NOSIG
/MISSING=PLIBWISE.

Correlations
Correlations
TVH
TWVHPIE | Exportaces
TVH PIE Pearson Comrelation 1 :359"'
Sig. (1-tailed) 000
M a4 a4
TVH Exportagies  Pearson Correlation :359" 1
Sig. (1-tailed) J0oo
M a4 a4
**_Correlation is significant at the 0.01 level {1-tailed).
TVH do PIB e TVH Importacdes
COREELATICOMNS
/VARIABLES=TVHPIE TVHImportagdes
/PRINT=CNETAIL NOSIG
/MISSING=PAIRWISE.
Correlations
Correlations
TWH
TVYHPIE | Importacdes
TVH FIB FPearson Correlation 1 :65?"'
Sig. (1-tailed) 000
N a4 a4
TWH Importacies  Pearson Correlation :65?" 1
Sig. (1-tailed) 000
N a4 a4

**_ Correlation is significant at the 0.071 level {1-tailed).
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Anexo G — ROC Curve e indice Area Under Curve (AUC)
Ativo Total

ROC Curve

Case Processing
Summary

Walid N
Crise-1 {listwise)
Paositive® 11

Megative 73

Smaller values of the test
result wariable(s) indicate
stronger evidence for a
positive ctusl siate.

3. The positive actual state is 1.

ROC Curve
i
0,57
= 0,6
=
w
=
o
wn
0,4~
o, T T T T
0.0 0z 04 0.6 0,8 1,0
1 - Specificity

Area Under the Curve

==t Hesult Wansoie(s):  Atwoe otal

Asympiotic Sig. Asymptotic B5% Confidence
Int=rval
Ares Std. Error” Lower Bound Upger Bound
188 J052 ,oon LLir 270

3. Under the nonparametric assumpion

. Mull hypothesis: truse arsa = 0.5
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Capital e Reservas

ROC Curve

Case Processing
Summary
Valid N

Cnes (hmtwese)

Postwe® 11

Nogative 73

Smalier values of the test
reaull variaiads) Indcals
SUONQAr Sndance for a

pastve actual stato

& The positive sctusl stade s 1

ROC Curve

0,89

0,67

0,47

0,27

Sensitivity

0,0 T T T
a0 02 0,4 0.6

1 - Specificity

ng 1.0

Area Under the Curve

lest Hesult Vanable(s): apital & Fesensas

Asymptotic Sig.

Asymptotic 85% Confidence

Interval
Area Std. Error” Lower Bound Upper Bound
245 051 JOOT 4G 345

a. Under the nonparametric assumption

b. Mull hypothesis: true area = 0.5
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Crédito Total

ROCC

urve

Caeg Procaseing
Summary

Crige-1

Wald M
| =)

Puositie®
Negative

it

74

Smaller values af te besl
resault verigbia|s] indicais
strangar evidence far a
peesitive actual stata

a. The posilive achual sbale is 1.

Sensitivity

ROC Curve

1.0

0.z

05

0.3

0.r T T T T

oo 0.z 04 0.5 08 1.0
1 - Specificity

Area Under the Curve

Test Result Vanable(sk Credio Total

Asymptotic Sig. Asymptotic §5% Confidence
Intersal
Area Std. Error Lowwer Bound Upper Bound
12 035 ,000 043 JE1

a. Under the nonparametric assumption

b. Mull hypothesis: true area = 0.5
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Dep6sitos Total

ROC Curve

Case Prooaceing
Summary

Wald N
Crias-1 [ishwizs
Posite™ 1

Megatine

Bmalker values of e lest
el vanAld el &) INicsls
K 'I'"I_: =T EHIBNGE H
posiye acheal slabs

a. The posiive acheal staks i 1

ROC Curve

Sensitivity

Ll L] I

1 - Specificity

Area Under the Curve

Test Result Varable(s):

Tatsl Depositos

Asymptotic Sig.]!  Asymptotic 95% Confidence
Interval
Ares Std. Error” Lower Bound Upper Bound
202 053 (i B8 ]

a. Under the nonparametric assumption

b. Mull hypothesis: true ares = 0.5
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Taxa Juro Dep0sitos

ROC C

urve

Cass Procazeing

summary

Crieoa-1

Valid N
[ligbaize)

Pasitive”

Megative

Rk
LE]

Larger values of the test

FEGLAl war

inble{s) indicale

strongar avidancs far a
posineR actual staba

a. Tha pasitvr actuad stase s 1

ROC Curve
1,0
0,5 |
> U
=
W
=
#
0,41
0.1
0,r | T T T T
o0 0.2 04 05 08
1 - Specificity

I =5t Result Wanaboke| )

Area Under the Curve

1% Jure Lrep. Fart.

Asymptotic Sig.§  Asympiotic 95% Confidence I

mterval
Area Std. Emar® Lower Bound Upper Bound I
Rty 064 034 5549 529 I

3. Under the nonparametric assumpiion

o. Mull hypothesis: true ares = 0.5
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Empréstimos de OIFM

ROC Curve

Cace Proceceing
bummary

Wakd M
Bl

Crisia-1

Poadive™

Hagatvn (]

Smalier values of He best
rasull variabibe]s ) indicata

Sironger avidenca for 3

. Tha psithvie scheal stabe is 1.

ROC Curve

LB
="
=
¥
ET]
m -

.7

P o4 T 0B
1 - Specificity

Area Under the Curve

Test Result Variable(s):

Empr. Particulares

Asymptotic 5igl  Asymptotic 95% Confidence
nterva
Area Std. Error® Lower Bound | Upper Bound
115 037 ,000 044 188

a. Under the nonparameinic assumption

b. Mull hypothesis: true area = 0.5
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Taxa juro Empréstimo ao consumo

ROC Curye

C3ga Procesaing
Summary

Walid M

[ | Mishaisg]

Pagitive® 11

Mrgative 73

Larger values of the test

resull vanablhe{a) indicalbe
slramger evidence for a

praires Busl Sals

a. The posilive actusl state s 1

ROC Curve

Sensitivity

o

nZ

T
[

1 - Specificity

Test Result Yariable(s):

Area Under the Curve
Tx Juro Empr. Consumao

Asymptotic SigY  Asymptotic 25% Corfidence
nterva’
Area Std. Error” Lower Bound | Upper Bowund
T4 084 17 e 240

a. Under the nomparametric assumption

b. Mull hypothesis: true area = 0.5
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Racio Transformacéo

ROC Curve

Casa Processing
gummary

Crise-1

Walid B
hahwiza)

Psitive®
Magatns

"
T3

Sraler walues of the best
recaulll vanahila{s) indicaia
sironger evidance far a
positive: aciual glala.

A The posites achual stabais 1.

Sensitivity

ROC Curve

1 |'_\— ——
02
0.5 [
0.4
0.2 ‘
0o - 1 1 -

oo 0z o 0oE 0.8 10

1 - Specificity

Test Result Wariable(s):

Area Under the Curve

Racio Transformacac

Asymptotic 5ig.f  Acympiotic 35% Confidence
Interval
Arzs Std. Error® Lower Bound Upger Bound
388 M85 235 260 517

2. Under the nonparamefric assumption

b. Mull hypothesis: true area = 0.5
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Taxa de rendibilidade de OT

ROC Curve

Caes Procaseing
Summary

Walid N

Crise-1 (listwisea)

Pagitive® 11

Mesgalive T

Larger values of the iesi
rasull vanabla|s) mdizaka
alronger evidencs for g
paoitive BClual staba

a. The positive actual stale is 1.

ROC Curve
1.0 T
|
; i
.II
0,8 [
2 1
=
3
= —
i
&
1.4]
LK T T T T 1
0,0 02 0.4 06 ik] 1.0
1 - Specificity

Diagonal segments are produced by lies.

Arza Under the Curve

| B50 HESUIL Wananie(s)k  1x Hend. L
Asymptotic 3ig.}  Asymptotic 95% Confidence
Inteneal
Arzs Sed. Ernor® Lowver Bownd Upper Bound
NEL 77 009 584 284

The test result vanable(s): Tx Rend. OT has st least one tie between the
positive sctual state group and the negative aciual state group. Statistics may
be bigsed.

a. Under the nonparametric assumption
b. Mull hypothesis: trus area = 0.5
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Agregado M3

ROC Curve

C:3ee Proceseing
Summary

Walicd M
Crige-1 [ishwng]
Prssilive
Magaive Ta
Larger vakies of T el
ressilt warable(s) indicate

slronger evidencs far a
positve actual stata

& The posive aciual state s 1

ROC Curve
1.1
ol
z° &
=
=
W
=}
1]
[1r]
i
. L] R.II: I- -I: .:: 1.1
1 - Specificity

Area Under the Curve

lest Result Vanaoke|s): L:EII'IIIIIDIJIE"-EI:I N1

Asymptotic Sig. Asympiotic 95% Confidence
ntzrval
Area Std. Ermor” Lower Bound Upper Bound
JB5B 47 0oa 757 B51

a. Under the nonparametric assumption

. Mull hypothesis: true area = 0.5
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urve

Case Procasalng

Summary

Criss-1

Walid N

Mislwise)

Pasitive™

[ et

1
73

Smaller values of the fest
rasull variable(s) indicale
strongar avidanos far &
pasines actual siata

a. The pasitive actual state is 1

0,57

Sensitivity

041

0.2+

ROC Curve

w0

[FE]

!
] 1

1 - Specificity

Area Under the Curve

Test Result Varable(s): PIB
Asymptotic Sigy  Asymptotic 25% Confidence
nterva
Area Std. Error” Lower Bound Upper Bound
A4 05T J04T 203 425

a. Under the nonparametric assumption

b. Mull hypothesis: frue area = 0.5
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PIB per capita

ROC Curve

Case Processing
Summary

Crise-1

Walid M
(li=twize)

Positres"
Megative

11
73

Smaller walues of the test
resul variabls(s) indicats
stronger evidencs for 2
positive aciusl state

3 The positive aciusl statz 5 1.

ROC Curve

1,0

0,81 [
o, 06
=
_ﬂ
A
e
a
W

0,4}

0,21

0,0 T T T T

0,0 0z 04 0,6 08
1 - Specificity

Test Hesult Wariable(s):

Area Under the Curve

PIB per capita

Asymptotic 5ig.}  Asymptotic 95% Confidence
Interval
frez Std. Error® Lower Bound Upper Bound
255 053 00g 152 359

2. Under the nonparamefric assumpicn

b. Mull hypothesis: true area = 0.5
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Deflator PIB

ROCC

urve

Case Processing

Sumrmiary

Crize-1

Valid M
(liztwise)

Fositive™

Megative

k|

~

3

Smaler wslues of the test
result variable(s) indicate
stronger evidence for 3

positive actual state.

2. The positive actual state is 1.

ROC Curve

0,5
> 06
= |
=
o
=
@
m 0 o

0,2+

0.0 T T T T

0.0 02 04 0§ 03 1,0
1 - Specificity

Area Under the Curve

Test Result Wariable(s): Deflator PIB
Asymptotic 5ig.y  Asymptotic 85% Confidence
Interval
fres Std. Error® Lower Bound Upper Bound
303 053 035 198 407

2. Under the nonparamefric assumption

b. Mull hypothesis: true area =0.5
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ROC Curve

Case Processing
Summary

Crise-1

Walid N
[listwize])

Positive”

Megative

11

73

Smazller values of the test
result wariabiz(z) indicste
stronger evidencs for 2
positive actusl state.

2. The positive actual state iz 1.

ROC Curve

Sensitivity
&

[=]
I
]

0.4 ki

1 - Specificity

I
08 1.4

Area Under the Curve

Test Result Wariable(s): FBCF
Asymptotic 3ig}  Asymptotic 95% Confidence
nterva
Area Std. Errar Lower Bound Upper Bound
G54 L1113 584 333 78

3. Under the nonparametric assunnption

b. Mull hypothesis: true area = 0.5
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Inflacdo

ROC Curve

Case Processing
Summary

Crize-1

Walid M
{listwize)

Positive”

Megative

1

|
LR

Smaller values of the test
result variable(s) indicate
stronger svidencs for a
positive actusl state.

2. The positive actual state is 1.

ROC Curve

Sensitivity
o

=1
o
1

T T T T
0.2 04 06 i}

1 - Specificity

Area Under the Curve

[est Hesult Varaoie(s):  IHPC

Asymptofic Sig.]  Asymptotic 95% Confidence
nterusl
Area Std. Emor” Lower Bound Upper Bound
230 42 004 138 325

3. Under the nonparametric assumption

. Mull hypothesis: trus area = 0.5
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Capacidade vs Necessidade liquida de financiamento

ROC Curve

Case Processing
Summary

Crise-1

‘Walid M
[listwise)

Positive®

Megative

11

T

[

Larger walues of the test
result variable(s) indicate
stronger evidencs for 3
positive actusl stats.

5. The positive actual s&Ete is 1.

ROC Curve

0.8
= il iy
2
£
=
-
) N

0, 2=

{0+ T T T T

0.0 0.2 0.4 0.5 0.6
1 - Specificity

lest Hesult vanabis|s):

Area Under the Curve

L.apac Vs Necessinade Finane.

Asymptotic Sig. Asympiotic 95% Confidence
ntzrval
Area Std. Error” Lower Bound Upper Bound
A5 123 Ba3 255 Fidi]

a. Under the nonparametric assumption

. Mull hypothesis: true area = 0.5
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Consumo Privado

ROC Curve

Case Processing
Summary

Valid N
Crise-1 {listwise)
Pasitive® 1

Megative 73

Smaller vslues of the test
result wariable(s) indicate
stronger evidence for a
positiee actual stats.

3. The positive actusl siate is 1

ROC Curve

1.0

0,8

0,67
£ i
b
]
E
-]
(7]

0.4+

0, T T T T

0o [l 0.4 0.6 0.5 1.0
1 - Specificity

Area Under the Curve

Test Result Vanableisk Conswumno Privado

Asymptotic Sig. Asymptotic 85% Confidence

Interdal
Area Std. Error” Lower Bound Upper Bound
2T 058 7 186 28T

a. Under the nonparametric assumption

b, Mull hypothesis: true area = 0L5
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Consumo Publico

ROC Curve

Case Processing
Summary

Crize-1

Walid M
(listwize)

Positive

Megative

11

71

LR

Smaller values of the test
result wariabiz(s) indicate
sironger evidencs for 2
pasitive actusl state.

2. The positive actual state is 1.

ROC Curve
a

.84
= 0,671
=
=
=
)
=
LE]
&1

t-_-

0.2

R T T T T

0,0 0,2 a4 0.6 o8 1.0
1 - Specificity

Area Under the Curve

Test Result Varable(s): Consurng Publico

Asymptotic Sig- Asymptotic 35% Confidenpe
nterval
Area Std. Error” Lewer Bound Upper Bownd
208 074 ,032 80 A52

a. Under the nonparametric assunnption

b. Mull hypothesis: true area = 0.5
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Exportacdes

ROC Curve

Case Processing
Summary
Walid M
Crisz-1 li=twize)
Pasitive” 11
Megative 73
Smalier wslues of the test
resul wariable(s) indicatz
stronpger evidence for 2
positive aciusl state
3 The positive acteal stats is 1.

ROC Curve
1,0F
0,8
0,61
> l
2z
0
E
a
WA
&=
0,21 |
0.0 T T ‘ T T
0,0 oz 04 0.6 i) in
1 - Specificity

Area Under the Curve

Test Result Variable(s): Exportagdes

Asymptotic 5ig.§  Asymptotic 95% Confidence
Interval

Arez Std. Error® Lower Bound Upper Bound

318 0G4 052 162 443

2. Under the nonparametric assumpticn

b. Mull hypothesis: true area = 0.5

125



Early Warning System — Setor Financeiro Portugués

Importac6es

ROC Curve

Case Processing
Summary

Crise-1

Walid M
(listwise)

Positive”

Megative

1
T3

Smaller walues of the test
result variable(s) mdicate
stronger evidence for a
posithee 3ctual stats

3. The positive actusl state is 1

Sensitivity

ROC Curve

0,8

0. T T T T
oo oz 04 0.E O,& 1.0

1 - Specificity

Area Under the Curve

Test Result Variable(s): |mportagies

Asymptatic Sig}  Asymptotic 5% Confidence
nterval
Area Std. Error” Lower Bound | Upper Bownd
] 054 ST 168 B2

a. Under the nonparametric asswmption

b. Mull hypothesis: true area = 0.5
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Termos de Troca

ROC Curve

Case Processing

Summary

Crize-1

Valid M
[listwise)

FPositive”

Mepgative

1
73

Smaller v
result var

alues of the test
izble(s) indicate

stronger evidence for a

positive

ctual state.

2. The positive actual state is 1.

ROC Curve
1,0
0,5
= 0,5
=
w
=4
]
L
0,4~
0,29 ‘
0.0 T T T J
an 0 4 (1)1 4y

Test Result Vanable(sk

1 - Specificity

Area Under the Curve

Termos de Troca

Asymptotic Sig. Asymptotic B85% Confidence
Interdal
Ares Std. Errar- Lowwer Bound Upper Bound
252 085 132 182 S25

a. Under the nonparametric assurnption

0. Mull Fypothesis: true ares = 0.5
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Credit-to-GDP gaps

ROC Curve

Case Processing
Summary

alid M
Crize-1 (listwise)

Positive” 11

-

Megstive i3

Larger walues of the test
result variable{s) indicats
stronger evidence for a
positive actual state.

2. The positive actual state is 1.

ROC Curve

.
[=]

Sensitivity

] ] I I T
(1.0 2 0.4 .6 .48

1 - Specificity

Area Under tha Curve

Test Result Wariable(s): Credit-te-GOP gaps

Asymptotic 5ig.§  Asymptotic 95% Confidence
Interval

Ares Std. Error” Lower Bound Upper Bound

353 0ag 225 252 520

The test result variablz(=): Credit-to-50F gaps has at lzast one tie between
the positive acteal state group and the negative actual state group. Statistics
may be bizsed.

2. Under the nonparametric assumption

b. Mull hypothesis: true area = 0.5
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TVH Ativo Total

ROC Curve

Case Processing
Summary

“Walid M
Crise-1 [listwize)

Positive® 11

MNegative T3

Smaller values of the test
result variable(s) indicate
stronger evidence for
positive actual state.

& The posifive actual siate is 1.

ROC Curve

[=]
=]
1

Sensitivity

iy

(RN 02 (] 0,6 1N ] 1.0

1 - Specificity

Area Under the Curve

Test Result Varable(s): TWH Ativo Total

Asymptotic Sigy  Asymptotic 85% Confidence
nterval
Area Std. Error” Lower Bound Upper Bound
204 ,135 Ja62 22T 752

3. Under the nonparametric assumption

b Mull hypothesis: true area = 0.5
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ROC Curve

Case Processing
Summary

Crise-1

Walid M
(listwize])

Positive”

Hegative

11

e |

I

Smizller values of the test
result wariablz(s) indicate
stranger evidencs for 3
positive actusl state.

2. The positive actual state is 1.

ROC Curve
L1

0,89
[ 0,57
=
m
=
[
w 0 -

0.2

0,0 T I ] I

0.0 0.2 0.4 O 0.8 1.0
1 - Specificity

|25t Hesult Vanaoie(s):

Area Under the Curve

I'YH Lapital & Heservas

Asymptotic Sig. Asympiotic 95% Confidence
mtzrval
Area Std. Ermror” Lower Bound Upper Bound
A1E 0&7 385 283 5440

3. Under the nonparametric assumpdion

. Mull hypothesis: true ares = 0.5
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TVH Crédito Total

ROC Curve

Case Processing
Summary

Walid M
Crise-1 {listwize)

Positive® 11

Megative 73

LK

Smaller values of the test
result wariable(s) indicate
stronger evidencs for 2
positive actusl state.

2. The positive actual state is 1.

ROC Curve
a
0,5
0,67
2
=
z J
(7]
m ' B
0.2
0o T T T T
0,0 o2 1,4 0.6 0.8 i]
1 - Specificity

Area Under the Curve

lest Kesult VYanaoke|s): I'¥H Lredite | otal

Asymptotic Sig. Asympiotic 95% Confidence
nterval
Area Std. Error® Lowwer Bound Upper Bound
JAee 032 034 53T EG0

3. Under the nonparametric assumgion

0. Mull hypothesis: trus arss = 0.5
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TVH Depobsitos Total

ROC Curve

Case Processing
Summary

Walid M
lishwize)
11
T3

Crise-1
Positive®
Megative
Larger values of the test
result varizble(s) indicate
stronger evidence for a

positive actusl state.

3. The positive actual state is 1.

ROC Curve

1,0r

0,6

Sensitivity
7

8
1

0,74

0.8

0.0

I
0.4

1 - Specificity

Area Under the Curve

Test Result Wanable(sk TWH Vanagdo Dep. Parl
Asymiptotic Sig. Asymptotic 85% Confidence
Interval
Area Std. Ernar” Lower Bound Upper Bound
748 12 LOOE 528 Rt
The test result variable(s): TWH Waracdo Dep. Part. has at least one tie

between the positive acteal state group and the negative actual siate group.

Statistics may be biased.
a. Under the nonparametric assumption

b. Mull hypothesis: true area = 0.5

e
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TVH Taxa Juro Depésitos

ROC Curve

Case Processing
Summary

Valid M

Crise-1 [listwiss)

Positive® 11

Megative T3

Larger walues of the test
result variable(s) indicaie
stronger evidence for 2
positive actual state.

& The positive actual siate is 1.

ROC Curve

Sensitivity

0 9=

0 T T T
0o o 0.4 0.6

1 - Specificity

0.8

Area Under the Curve

Test Result Warable(s):

TWH T Juro Dep. Part.

1.0

Asymptotic Sigy  Asymptotic 25% Confidence
nterval
Area Std. Error” Lower Bound | Upper Bound
G4 JOE8E JET8 227 01

a. Under the nonparametric assumption

b. Mull hypothesis: frue area = 0.5
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TVH Empréstimos de OIFM

ROC Curve

Case Processing
Summary

Walid M
Zrise-1 (listwise)

Focitive® 11

Megative T3

Smaller values of the test
result varisble(s] indicate
stronger evidence for a
positive actual state.

8. The positive actual state is 1.

ROC Curve

1,0F

0.8 ‘
_
—
=
=
o
]
(75!

W

0.0 T T T T

0,0 0.2 0.4 0.6 0,8 0

1 - Specificity

Arez Under the Curve
Test Result Mariable(s):  TWH Empr. Particulares

Asymptotic 5ig.1  Asymptotic 95% Confidence

Interval

fres Std. Error” Lower Bound Upper Bound
78 Q5T 003 GE7T 5ag

3. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5
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TVH Taxa juro empréstimo ao consumo

ROC Curve

Case Processing
Summary

Crise-1

Walid M
(listwize]

Fositive™

Negative

11
T3

Larger walues of the test
result varisble(s) indicae
stronger evidence for &
positive achual state

3. The positive acius! state s 1.

ROC Curve
1,0
0,04
1,6
2
L
£ ‘
E
1]
7]
0,29
0.3
oo T T T T
n.n oz 0.4 (LX) 0.8 10

1 - Specificity

Area Under the Curve

| est HEsUll Wanabie(s):  1'WH | A& Jurnd Empr. Consumo

Asymptatic 50} Asymptotic 95% Confidence
Irteresl
Arsa Std. Ernor® Lirwwer Baowsnd Upper Bound
7a 72 004 ,32% 11

2. Under the nonparametric 2ssumption
b. Mull hypothesis: trus area = 0.5
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TVH Récio Transformacéo

ROC Curve

Case Processing
Summary

Walid M
Crize-1 (listwise)

Positive” 11

Megative T3

Smaller valuss of the test
result variable{s) indicate
stranger evidencs for a
positive sciual state.

5. The positive gctual state is 1.

ROC Curve
1.6
0,5 ‘
= 0.5
=
=
E
o
@ P
i
0.0 T T T T
0,0 0,2 0,4 0,6 0.8 0
1 - Specificity
Arza Under the Curve
lest Hesult Wanableis): TWH Hacio Transformacac
Asymptotic Sig.¥  Asymptotic 85% Confidence
Intzrval
Area Std. Error® Loweer Bound Upper Bound
782 068 003 G40 815

a. Under the nonparametric assumption

b. Mull hypethesis: true area = 0.5
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ROC Curve

Casze Processing

Summary

Crise-1

Walid M
(listwise)

Positive”

Megative

11

[ ]

Larger walues of the test
result variable(s) indicate

stronger

evidencs for a

positive aciual stats,

2. The positive actual state is 1.

ROC Curve

hF

0, 8= |
> i
=
3 |
@
“ P

0,2

0.0 T 1 I I

0,0 0.3 0,4 0,6 08 1,0
1 - Specificity

Test Result Wariable(s):

Area Under the Curve

TwH Tx Rend. OT

Asymptotic 5ig.}  Asymptotic 35% Confidence
nterva
Area Std. Error” Lower Bound | Upper Bound
Az J0g4 BT 328 718

a. Under the nonparametnc assumption

b. Mull hypothesis: true area =05
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regado M3

ROCC

urve

Case Processing

Surnmary

Crize-1

Valid M
(listwise)

Positive”

Mepgative

T3

Smalier values of the test
result variable(s) indicate
stronger evidence for 3
positive actual state.

3. The positive actual state is 1.

ROC Curve
-
0,5
il
=
=
—
‘m
=
o
m 0 ol
0.2+
0,0 T T T T
0o 0z n4 ] 0,8
1 - Specificity

[ est Result Vanaole(s):

Area Under the Curve

I'vH :_;I}I'IHIIZII.II;-E.EI M2

Area

Std. Error®

Asymptotic Sig.

Asympiotic B5% Confidence
Imterual

Loweer Bound

Upper Bound

568

125

ATO

303

233

a. Under the nonparametric assumption

b_ Mull hypothesis: true area = 0.5
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ROC Curve

Case Processing
Summary
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Vald N

Cnge-1

(d=bweze)

o N
rassve

Nogativa

1"

Smalier values of the tes

reault variaty
SUONQAr Sndence for a
pastve actual stato

1

& The posilive sctusl stade s 1

ROC Curve
o
0,57
> 0,61
=
=
o
.=
o
1]
0,4~
0,2+
0,0 T T T T
0.0 0.2 04 0.6 0. 1.0
1 - Specificity

Arza Under the Curve

| BSL HESUIT Wanaole(sy:  1WH Pig
Asymptotic 5ig.y  Asymptotic 95% Confidence
Irteresl
Arzs Sidl. Error® Lower Bound Upper Bound
et 027 000 203 1,000

g. Under the nonparametric assumption
b. Bull hypothesis: trus ares = 0.5
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TVH Deflator PIB

ROC Curve

Case Processing
Summary

Walid M
Crise-1 (listwise)

Positive” 1

Megative 73

Smaller values of the test
result wariable(s) indicats
stronger evidence for 3
positive actual stats.

2. The positive actual state is 1.

ROC Curve
1,61
e
o, 067
E
=
]
m N A
oy
0.0 | T T T
0.0 0,3 0,4 06 0,8
1 - Specificity

Test Result WYarable(s):

Area Under the Curve

TWH Defiator PIE

[=]

Asymptotic Sigly  Asymptotic 25% Confidence
nterva
Area Std. Errar” Lower Bound Upper Bownd
JB62 044 000 i) 243

a. Under the nonparameinic assumption

b. Mull hypothesis: true area = 0L5
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TVH Formacao Bruta de Capital Fixo

ROC Curve

Case Processing
Summary

Walid M
Crize-1 [listwiz=)

Fositive” 1

Megative T3
Smaller values of the test
result varizble(s) indicate
stronger evidence for 3
positive sctual state.

5. The positive aciual state is 1.

ROC Curve

1.0
0,571
= il
=
w
=
&
]
0, 4=
0,.2=1
(i

Iest Hesult Wanable(s|:

A 0.6

1 - Specificity

Area Under the Curve

I'vH FELEF

Area

Std. Error?

Asymptotic Sig.

Asympiotic B5% Confidencse
Interval

Lowrer Bound

Upper Bound

52

,07Tg

000

]

1,000

a. Under the nonparametric assumption

b_ Mull hypothesis: true area = 0.5
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TVH Consumo Privado

ROC Curve

Case Processing
Summary

Crise-1

Walid M
(listwize)

Positive”

“legative

11

71

L

Smazller values of the test
result variable(s) indicate
stranger evidence for a
positive actusl state.

3. The positive aciual siate is 1.

ROC Curve
L1)

00 J

0,5
=
=
=
[T
m 'y o

0,7

0,0 T T T T

0,0 02 a4 06 0.8
1 - Specificity

lest Result Wanablegs):

Area Under the Curve

['WH Consumio Privado

Area

Std. Error®

Asymptotic Sig.

Asympiotic B5% Confidence
Interual

Lower Bound

Upper Bound

G0

o

200

N

1,000

a. Under the nonparamstric assumption

b. Mull hypothesis: true area = 0.5
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TVH Consumo Publico

ROC Curve

Case Processing
Summary

Crise-1

Walid N
[listwize)

Positive™

Megative

73

L

Smaller walues of the test
result variable(s) indicate
stronger evidencs for a
positive actusl state.

2. The positive sctual s1ate is 1.

ROC Curve

0,57 J

Sensitivity

0,0 T T T T
0,0 0.2 0.4 ] 0.4

1 - Specificity

Area Under the Curve

Test Result Variable(z): TwH Consuma Publico

Asymiptaotic 3ig. Azympiotic 95% Confidence
ntzrval
Area Std. Emor” Lower Bound | Upper Bound
TE2 072 ooz 652 g3z

3. Under the nonparametric assumpdion

b. Mull hypothesis: trus area = 0.5
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TVH Exportacdes

ROC Curve

Case Processing
Surmrmary

Crize-1

WValid M
(listwise]

Positive®

Mepative

T3

Smaller valuss of the test
result variable(s) indicats
stronper evidence for a
positive actual state.

3. The positive actual state is 1.

Sensitivity

ROC Curve

o

0,8

0,5

0,4~

0,2+

00 T T T T

0.0 0.2 04 05 03 10
1 - Specificity

Test Result Yariable(s):

Area Under the Curve

TWH Exportagbes

Asymptotic 5ig.y  Acymptotic 95% Confidence
Interval
Arez Std. Error” Lower Bound Upper Bound
G20 JOBD 055 523 B3d

3. Under the nonparametric assumption

b. Mull hypothesis: true area = 0.5
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TVH Importacdes

ROC Curve

Case Processing
Summary

Crise-1

Walid N
(listwis=)

Positive”

Yegative

1
73

Smaller values of the test
result varisble(s) indicate
stronger evidence for a
positive actual state.

2. The positive actual statz is 1.

ROC Curve

Sensitivity

¥ T T T
in 02 4 4+

1 - Specificity

BArea Under the Curve

Test Result Varnable{s): TWH Imporagoes

Asymptotic Sig. Asymptotic B5% Confidence
Interval
Arza Std. Error”™ | ower Bound Upper Bound
523 DE7 000 B5T T

a. Under the nonparametric assumption

b Mull hypathesis: true area = 0.5
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