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Abstract

In this study | aim to assess variables which ctnddassociated with output losses due to the RHOL
crisis in a broad global sample of countries. Firgtstimate crisis severity as cumulative negatigeiations of
either output growth or output level from estimagatential trends, which is a method commonly used
estimate overall costs of financial crises to ecoies. Second, | explore a large number of prasceignditions
and structural indicators seeking for the ones ey be statistically significantly associated witbss-country
differences in output losses. | apply heterosceitiatiobust Tobit estimations and calculate marigeféects on
expected outcomes of output losses. Income petagapie-crisis output growth and credit expansippear as
consistently positive statistically significant iodtors that marginally increase expected outpssds. After
controlling for these factors, marginal effectsaohumber of other indicators lose statistical digance or
change signs. The ones that may be further assdaiéth higher output losses for a large numbercafntries
are current account deficits, inadequate internaticeserves relative to the extent of financigitigmonetary

base) and relatively smaller equity markets.
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1 Introduction

The late-2000s crisis is frequently noted for ittdrical severity, wide spread and global synchsation.
Problems in global financial markets in mid-200%éngrown to the most severe economic recessior $ive
Great Depression in the 1930s. The crisis anduhsexjuent recession has affected both most indlistd and
a large number of emerging economies, evoking awed attention for early warning systems (EWS) from
policy makers and researchers. The nature of tt@e2l200s crisis make it well suited for conductieayly
warning exercises. First, the very large magnitoidide crisis helps to better test the predictigergr of various
leading crisis indicators. Second, uniquely wideead and relatively high global synchronisatioowa$ using a
global sample to test for factors, which could ekplcross-country differences in crisis incidenod aeverity.
Third, in spite of notable geography and overaliesity, adverse economic effects exhibit high oiaacross
countries (Frankel and Saravelos, 2010; Giannoeez&, and Reichlin, 2011).

A working EWS should be able to predict both timamy cross-sectional variation of crisis incidense
well as do that out-of sample (for other crisesval). Recent literature has focussed on explaitirgvariation
of crisis severity across countries, as explairitmg timing of the crisis may be more challenging@4® and
Spiegel, 2011). Nevertheless, finding statisticdlipd economically) significant factors, which abuxplain
differences in crisis impact across countries ilaust manner, has turned out to be not an eakyeiter.
Recent cross-country studies have so far come thpimdonclusive and sometimes conflicting findings.

In turn, | aim re-examine the topic of the deteramits of cross-country differences in the late-209@ss
severity. The particular aspect of crisis sevetit | study is the crisis impact on output, whiglikely the best
proxy of overall costs of a crisis to the real emoy. Although recent studies have largely focuseduotput
effects as well, | seek to more properly accounthigterogeneity in output potential and the timaigadverse
effects. To this end, | adapt statistical outpyd ¢echniques, which are often used for measuringublcosts
associated with previous financial crises. | festimate the deviations of actual output from piééoutput in a
global sample of countries. To address the contsyvef such estimation techniques, | develop twelugput
loss measures, and perform additional sensitivitlysis of each of them. Second, | focus on thdéepred
proxy of output costs and explore a large numberrefcrisis conditions and structural indicatorskéeg for the
ones that may statistically significantly explaiffetences in the estimated output losses acrasstides.

The findings of the research aim to contributeuturfe risk monitoring and development of EWS. The
broader aim of this thesis is to serve the bettetstanding of the role and nature of macroeconomi
vulnerability, international imbalances as well &tade and financial channels in international shock
transmission.

In the next two chapters, | provide an overvievpotential crisis severity determinants and selecteds-
country studies on the late-2000s crisis. | theargew the methodology, data and results of my eogi
study. The first chapter on an empirical study ak@ the approach and results of the estimationutut

losses, while the second chapter discusses Tolielmestimations of potentially significant crisisverity
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determinants on the expected output losses. Lastidlude that differences in GDP per capita levais-crisis
output growth and private sector credit expansigoear as robust indicators that marginally increagqeected

output losses associated with the late-2000s crisis

2 Potential crisis severity deter minants

Selection of potential crisis incidence and seyeriteterminants usually has some theoretical
underpinning, but remains a largely empirical exercise, whighyiided by economic intuition and limited by
data availability. The aim of this exercise is itwdf variables which fit the data the best, andtd for a large
number of crises. Frankel and Saravelos (2010) sarmenearly warning indicators literature, whicteqeded
the recent crisis. In spite of heterogeneity oinegtion methods, literature appeared to have cgeekbto a list
of variables which are most commonly tested asitggactisis indicators. Among them, most importanés are
foreign exchange reserves and real exchange dditeyéd by credit, GDP and current account varigble

For a more systematic overview, | classify the madtentially significant crisis incidence and setyer

determinants as (1) macroeconomic fundamentalsyierabilities stemming from the financial andalre

structure of the economy, and (3) institutionatinment Additionally, potentially important variables ddu

include proxies for contagion (crisis elsewherdp@b. According to Rose and Spiegel (2009, 20it0s
important to distinguish between the phenomenanfmon shocks, which hit economies differently dejienm
on their relative vulnerability, and contagion effe which mean that shocks from one or more cmmspread
contagiously to other countries via different chalsnof transmission (financial and real). Although
observationally similar, the two phenomena may heeeflicting policy implications, as “isolation” isnly
appropriate when witnessing contagion effects, fmitt in case of common shocks. The possibility ofhbo
phenomena playing a role in the late-2000s crisises a need to account both for national prescrisi
fundamentals, which determine relative vulneragilds well as particular linkages to potential isrspicentre
economies. In this study | do not examine contagiffacts for several reasons. First, contagioncesfare
difficult to estimate due to a number of potengidthportant contagion channels, such as trade iaaddial ties,
as well as perceived or actual similarity to aneetiéd economy. Second, the late-2000s crisis itolaaly
phenomenon and this complicates finding true capisentres. Third, epicentres of future crisesaienargely
unknown; therefore, other factors are relativelyen@levant for risk monitoring. In the next sentid overview
the intuition behind potentially significant crisiecidence and severity determinants.

2.1 Macroeconomic fundamentals

Stronger macroeconomic fundamentals are expecte@doce a probability of a crisis and help an
economy recover in the event of one. Macroecondamnidamentals should capture stock, flow and acatter
measures of potential internal and external imlanWeaker macroeconomic fundamentals can beiatesbc

! Economic theory does not provide uniform guidaoeevhat causes crises and what determines vultiigyaiicountries
to macro-financial shocks.



with overvalued real currency rafekrge and sustained budget deficits and unsasikginevels of public deht
high (and sustained) inflation rates, low domestigings, and low economic groWtiRole of real interest rates
is more ambiguous. Generally, high (increasing)l nederest rates might be a sign of deteriorating
macroeconomic fundamentals. In the context of éte-2000s crisis, however, low pre-crisis interagts and
narrow risk spreads, especially, if prolonged, rhaye fuelled credit and real estate booms, whidngally
turned to busts (Claessens, Klingebiel, and Laez@hQ).

Other potentially significant indicators are lai@ad sustained) current account deficits, rapichasmon
in private credit and monetary base (financial éeépg), inflated housing prices and equity returs.for
current account, both large deficits and surplisdcate macroeconomic imbalances, the former piaign
relating to weak export performance, while theelatb weak domestic demand. Current account defintse
more serious risks than surpluses, largely bectheseleficits have to be financed externally. Initdd, the
source of current account deficits might mattemding productive investment by the deficit is prafde to
funding excessive levels of consumption (see Hasvaimd Klau, 2000).

Widely overviewed stylised facts about the late®060risis frequently include the dramatic creddvgh
and increased indebtedness of private agents, hsasvero-cyclical and increasingly riskier bankding as
factors which preceded the crisis. Rapid expansfarredit is expected to be associated with in@édsnking
system vulnerability due to possibly deterioratimgdit standards (see Sachs, Tornell and Velag88)1At the
same time, much of the credit growth may be findriogernationally, which increases exposure to sadstops
in capital flows, making indebted economies faceatgr challenges to adjust to the reduced supplly an
increased costs of credit (Lane and Milesi-Ferr@®10). Credit growth is also expected to fueleagsice
bubbles. Formation and thereof, bursting of assa&tepbubbles (equity or real estate) is recognissd

commonplace in the run-up to banking crises (Retrdnrad Rogoff, 2009).

2.2 Vulnerabilities

After controlling for macroeconomic fundamentalsuotries might be differently vulnerable to intdrna
and external shocks based on the real and finastiatture of an economy. For example, trade opEnie
expected to expose economy to adverse trade sh&kls,as unexpected declines in trading partnecsith

and/or decline in demand for specific domesticgltpduced export goods. The dramatic collapse dbalo

2 Appreciation of the Real Effective Exchange Ra®REER) prior to a crisis could signal loss of ingional price
competitiveness due to potentially overvalued cwye

% Running fiscal surpluses, maintaining relativedy|debt levels, borrowing at longer-term maturit{@8 year plus) and
not having too many off-balance sheet guaranteds ednfidence in a government and, in turn, redtloesisk of a debt
crisis (Reinhart and Rogoff, 2009). Lack of fispalicy discipline in the run-up to the late-2000sis may have weakened
the credibility of governments in dealing with tbisis, in addition to actually leaving them lescél room to manoeuvre
in addressing the consequences of the crisis wgitialfpolicy tools. Lack of credibility in the gowvenents’ capacity to deal
with a global crisis, in turn, may have raised ldagn interest rates of the public debt, furthepjgrdising potential fiscal
policy responses (see Buiter, 2007).

“ Strong output growth prior to the late-2000s erigias associated with a reduced likelihood of sisifFrankel and
Saravelos, 2010). In the run-up to the late-200B8ss¢c the most affected countries, such as théBstlates, tend to have
experienced sustained periods of strong econoriatyr



trade, which went in parallel with the Great Remm®ss makes trade openness a potentially significartbfa
associated with the late-2000s crisis severityafimal openness might be associated with a riskidflen stops
of capital inflows and current account reversals.tle same time, financial integration can be pling
international diversification advantages againgtriml shocks. Deeper financial integration, ondhe hand,
intuitively magnifies exposure of a country to fiireancial channel of crisis transmission. Foreigsets of a
country may decline in value, having a direct niegaeffect on a country’'s balance sheet. Opporiesiito
borrow in the international credit markets may skyriwhile the costs of financing may rise, chalieggthe
financing of domestic production and trade as aglturrent account deficits. On the other handz@ally, if a
shock is less global and/or synchronous, finand@lelopment and integration may be expected to help
country smooth domestic demand declines througbaglisk sharing (Lane and Milesi-Ferretti, 2010).

Different types of capital and income inflows midget associated with a different degree of vulnéitgbi
For instance, FDI inflows are generally consideasda more stable source of financing external itefiban
portfolio inflows. Similarly, larger share of shaerm external liabilitiesis expected to increase vulnerability.
Short-term debts have to be rolled over continyouiherefore, larger amounts of short-term debtexqgected
to expose countries to higher risks of sudden €rafeconfidence. Debt composition may in fact nrattere
that the overall magnitude. Higher proportion obrstierm debt was found positively associated witisis
incidence in earlier studies (see Frankel and ®twa\(2010) for a review).

Countries with larger “war chests” of foreign eacdge reserves are expected to be better prepared to
fight potential internal and/or external drainsctswas bank deposit withdrawals and capital fligist,well as
sudden stops in capital inflows. Adequacy of resg@appeared as the most frequent statisticallyfisignt early
warning indicator in the literature prior to theeat crisis according to Frankel and SaravelosqR01

Floating exchange rate regimes might be helpingetmain international competitiveness and do not
expose countries to attacks against their curréncthe way fixed exchange regimes do. Krugman (1979
showed that governments may be unwilling to adiggaf and monetary policies consistent with mainitey a
fixed exchange rate, which often leads to exchama¢e crises. Fixed exchange rate regimes, therefue
towards a country’s fragility through the risksspleculative attacks on the currency.

Other potential vulnerabilities might stem from etltcharacteristics of a particular financial stawet For
instance, banking sector health might be relevislote efficiently operating and profitable banks lwhigher
shares of liquid reserves and lower nonperformoanIportfolios might be less prone to banking srisehe
effect of concentration in the banking sector igen@mbiguous. To some extent high concentratidmaoking
sector might be indicating presence of institutithet are “too big too fail”, which is expecteditwrease the

® Authors, who try to explain the recent collapsénternational trade, examine various reasons, asgtotential inventory
adjustments and deterioration in trade finance,gemerally conclude that it is still hard to fubplain the magnitude of
the decline in world trade during the late-2000sis(see Levchenko, Lewis and Tesar (2010).

® Short-term debt is typically defined as liabilitieoming due in the following 12 months, includingg-term debt with a
remaining maturity of 1 year or less.



risk of systemic banking crisesRelatively larger size of stock market is expddie expose economy to the
volatility of equity prices, but relatively mitigathe risks of credit crunch arising from high degence on other
sources of financing, such as bank loans.

The real structure of an economy might have sigmift effects as well. Different sectors of an ecoyno
are differently affected by business cycles. Mostnofacturing sectors, for example, are relativelgran
sensitive to business cycles than sectors of ssvin turn,ceteris paribusa country with a large share of
manufacturing sector output in its GDP, is expedte@xperience higher output declines during a sgoe
(Groot, M6himann, Garretsen and de Groot, 2011jni@odity exporters are more exposed to the volaiilit
commodity prices driven by global demand and othetors.

2.3 Ingtitutional environment

Institutions may play their role in mitigating thisks of weak fundamentals and vulnerabilitiesuilidn
suggests that more transparent, better govern&oecstdsmake a country less vulnerable to a crisisoofidence
(Reinhart and Rogoff, 2009). Better governance mmagter in two ways. First, other things being canst
better governance may reduce the likelihood ofisiscshock. Second, for a given shock, countrigh Weétter
governance may be able to implement better poisponses, which should “limit the spread of finahpanic,
reduce uncertainty about the future investment renmient, and lower economic costs of the crisis”
(Angkinand, 2008, p.1). More liberalized policiesdapractices might provide a country the neededketar
flexibility to adjust to an unfavourable economitvéonment and recover quicker. At the same tinspgeially
in the context of the late-2000s crisis, inadequatrilation and supervision of credit markets, agnother
potential triggers, might have been the causettisis in the first place. The extent of governtrguarantees
on bank deposits might be a mitigating factor fepakit withdrawals in the event of financial paaic eventual
bank-runs.

3 Recent cross-country studies on the late-2000s crisis

The first attempts to examine the determinantsrofszcountry resilience to the late-2000s crisigeha
started as early as 2009. Among the first are ®listEhambaugh and Taylor (2009, 2010), who foeuthe
role of international reserve holdings. In Obstfetdal (2010) they present an empirical model, Wwiggplains
demand for international reserve holdings by finanmotives of an economy. The model shows thatjadey
of international reserves should be judged not ogligtive to trade openness of an economy andéathount
of its short-term external debt, which may be coeed as traditional motives for holding internatibreserves,
but also relative to the depth of the financialtegg as measured by M2 money supply. The argunoerthé
latter financial motive relates to the possibildl liquidity problems created by internal and ertdrdouble
drain, which potentially appears in the event whesek runs coincide with capital flights. In Obsifet al

" See Giannone et al (2011); Aizenman and PasrROtED).



(2009), using the ratio of actual reserves to #serves predicted by their model derived in Obs$itlal (2010),
the authors show that currencies of countries, lwhield larger “war chests” of international resetve
depreciated less or even appreciated against thaolles over 2008.

Rose and Spiegel (2009, 2010) model crisis intgresit a combination of four crisis manifestations,
including the 2008 changes in the real GDP, thekstoarket, country credit ratings and the exchaate Rose
and Spiegel (2009) study the role of national pieisfundamentals as potential determinants ofscamuntry
variation in crisis incidence on a sample of 10dnemie&. Rose and Spiegel (2010) additionally look atmasi
measures of international real and financial lidsad-actors, which they consider, broadly includ@sures to
potential crisis epicentres- such as the UnitedeStavia trade, foreign asset holdings and inténat credit
channels. Due to data limitations, their sampletreats to 85 countries. Rose and Spiegel (2011) resda
variables that have been found significant in recemparable studies, as well as incorporate dag9@9 in
measuring crisis severity. Despite testing oneheflargest lists of potential covariates in theergditerature,
Rose and Spiegel (2009, 2010, 2011) fail to findievce to back intuitive crisis severity explanasioln Rose
and Spiegel (2009), the only robustly significarnsis severity determinants appear the percenthgege in the
stock market size between 2003 and 2006 and tlheahédgarithm of real GDP per capita in 2006. losR and
Spiegel (2010), researchers additionally find wegikience that, holding other factors constant, leaftort and
financial exposure to the United States, if anyghimelped economies to weather the late-2000s cvigiich is a
rather counter-intuitive result. In Rose and Spi€g€11), they find that countries with higher ince per
capita, looser credit market regulation, higherditregrowth and current account deficits seem toehav
experienced more severe slowdowns. Short-term readtelebt and real housing price appreciation pothe
crisis also helps in explaining variation in crigignifestation measures, but the data coveradgeesétvariables
is rather narrow. In general, after testing moanth hundred variables in total, Rose and Spig§$lq, 2010,
and 2011) conclude with scepticism about a podtiltd link any potential national and internatibfectors to
cross-country crisis incidence in a robust manner.

Ho (2010) re-examines the dataset of Rose and &pi@®10) with an aim to correct for model
uncertainty and data outliers. He believes thatjustt Rose and Spiegel (2009, 2010, 2011), but nuiche
recent literature on the topic, is likely deterniinéb make incorrect inferences, because of common
methodological problems it facesMost importantly, empiric models are most of timee chosen and judged as
significant arbitrarily®. Ho (2010) uses modified Extreme Bound Analysi8AF to deal with the model

® There are two criteria on which they include coiestin their sample: a country must have had BGE#® per capita of at
least $10,000 in 2003 or a real GDP per capitat déast $4,000, but then a population of at leastillion. The same

criteria are followed by Gianonne et al (2011).

°Ho (2010) gives examples of Berkmen et al (208@)glof et al (2010), Blanchard et al (2010), Ctees et al (2010),
Lane and Milesi-Ferretti (2010) as studies, whigffes from the same methodological problems as RoskeSpiegel (2009,
2010, 2011), namely, ad-hoc model specificationdetd outliers. Giannone et al (2011) is seen axe@ption to the case.
19 Related issues are well overviewed in Frankel @achvelos (2010). The authors admit these issuebaenges they
faced when comparing the literature on early wagndicators.



uncertainty issugand robust estimation, which down weights unusitmservations and this way corrects for
data outliers. Using the same dataset, Ho (20XB)earat qualitatively and quantitatively differamisults than
Rose and Spiegel (2010). He finds 23 variablesigtyoassociated with crisis intensity, which he meas as
output growth over 2008-2009. His results suggeat output declines have been stronger in the dpirel
Eastern Europe and Central Asia and countries mvile liberal credit markets. In addition, outputlides tend
to increase with the bank claims to deposit ratiore severe asset price bubbles, and larger cusmoLnt
deficits. On the other hand, Ho (2010) finds noitpas but negative evidence for the role of foreigank
ownership, which is found as a mitigating factorthe output decline in Bergl6f, Korniyenko, Plekbarand
Zettelmeyer (2010). In contrast to Rose and Spi€@d9, 2010, 2011), Ho (2010) concludes that 28%@0s
crisis intensity can be explained by macroeconovaloerabilities, as well as international trade dimancial
linkages, however not by the stock market growtth@érun-up to the crisis.

Berkmen, Gelos, Rennhack, and Walsh (2009) usegelsaim average GDP growth forecasts for 2009
made in the spring of 2008 and the spring of 2@0enheasure crisis intensity. This way they captwe tthe
growth forecasts were revised by economists aftercollapse of Lehman Brothers in September 2088irT
results of a study covering 40 emerging market eaves? show that growth revisions were larger for cowstri
with higher leverage of domestic financial systdies proxied by the credit to deposits ratio) andevrapid
relative credit expansion prior to the crisis. Thago find strong evidence that more flexible exgd®rate
regimes and weaker evidence that stronger fiscgitipns at the eve of the crisis helped in buffgrihe crisis
impact. After extending the sample to a larger grofideveloping countries, they find that tradédiges were
important for non-emerging developing countriesutdes exporting relatively more commodities (b@ibd
and overall) were associated with smaller growtlisiens.

Berglof et al (2010) study a sample of 25 transig@onomies (emerging Europe and some Central Asian
countries) as well as wider global sample. Theklabthe determinants of capital flow reversals antput
declines over 2008 Q4 - 2009 Q2 as crisis intemaigasures. After examining 98 potential covariatesy find
evidence that countries in the emerging Europeorgegiountries with domestic pre-crisis credit boprasger
pre-crisis external debts and fixed exchange ragintes suffered stronger output declines, whilgilssang
effects on both capital reversals and output deslicame with higher degree of financial integratigth
Western Europe, as proxied by larger shares ofigiorbank ownership. To the extent that foreign bank
ownership in the emerging Europe might have couiteith to credit booms and accumulation of extereatsl
the overall effect of foreign bank ownership is doded as mixed. Regressions on a wider global kamp

provide evidence for a stabilizing effect of comntpdevenues.

" The EBA is a method, which can test the entireo$giossible econometric specifications with an &inreport robust
parameter estimates, which do not suffer from aha@@model specification.

12Berkmen at al (2009) note that despite the gelyeaalvanced-country nature of this particular sfisome emerging
economies were countries hit hardest of all. Im ttine variation of growth outcomes is by far tamest when looking the
at the emerging market economies alone.



Blanchard, Farugee, and Das (2010) examine difteeim growth patterns over the crisis period acros
29 emerging market economies by looking at an ueetenl growth component of WEO forecasts for theisri
quarters 2008 Q2 — 2009 Q1, which corresponds @¢opttak semester of the crisis. The authors poithéeo
short-term foreign debt as the most statisticatig @conomically significant variable explainingdar output
declines.

Claessens et al (2010) study 58 advanced and emgeegbnomies over 2008-2009. They conclude that
factors, which somewhat help in explaining stronget crisis impact, are pre-crisis credit growtidl aeal estate
bubbles as well as current account deficits (factmmmon to other crises), however much of crostesl
variation in crisis impact on output performancel aspecially on financial stress remains unexpthindany
other factors, such as the degree of financialldpweent and dependence of wholesale funding, wiiel test,
lack statistical significance.

Lane and Milesi-Ferretti (2010) analyse a globahgle as well as sub-samples excluding commaodity
exporters and/or low income countries and/or fif@ncentres and measure crisis severity as theaggereal
growth of output and domestic demand over 2008-200%ddition, they examine the co-movement between
output and domestic demand as well at its compsrauning the crisis, where they control for initt@inditions
of international financial integration and net ficé&l vulnerability. Consumption growth is expectedollow
output growth a natural benchmark. If financiakmpration offers beneficial risk diversification,msumption is
expected to decline less than output. If credieas@nd costs become severely unfavourable dukrigis as a
result of financial integration and initial macriodncial vulnerability, consumption is expectedditeriorate
more than output. They conclude that countries Wited exchange rate regimes were relatively more
vulnerable to sudden stops in capital and tradesflthan countries with more flexible exchange ragmes.
Advanced economies, countries with larger pre<risirrent account deficits and faster private sectedit
growth experienced sharper declines in the groWibutput and, especially, in the growth of domesienand.
Additionally, trade openness and larger manufactusgector somewhat help explaining output and dtmes
demand declines, and no support is found for theefits of international risk sharing brought byeimational
financial integration.

Frankel and Saravelos (2010) measure crisis sgvagainst six different crisis severity manifesias,
namely, declines in output, industrial productiergchange rate, stock market, reserves as wellréisipation in
IMF programme¥. Seeking to avoid an ex-post data fitting exercisey examine only the potential crisis
severity indicators that were most studied and dosignificant in the literature preceding the 12@80s crisis.

They conclude that large reserves help predictovget crisis impact measured in a variety of waysalR

13 Frankel and Saravelos (2010) try to avoid meaguairerage crisis impact over 2008-2009. “ThoughNBER declared
December 2007 as the start of the US recessiorglthel economy continued growing up to the secguarter of 2008
based on a number of high frequency variables siscmdustrial production and the institute of sypplanagement’s
global purchasing manager index (PMI). Based osehiedicators, output began to recover in the stecprarter of 2009”
(Frankel and Saravelos, 2010, p. 12). Therefore athithors measure the crisis impact on, for exan@l¥ growth over
four quarters (to avoid seasonality issues) fro®82Q2 to 2009 Q2.
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exchange rate appreciation explains subsequentegehrate depreciations and higher exchange ratketma
pressure during the crisis. Other leading crisiicators, which were found significant in previatadies, are
not robust to different specifications and crisigensity measures used. To some extent, howeghehcrisis
incidence correlates with rapid pre-crisis creddvgh, high levels of current account deficits,atods well as
short-term external debts, and low national savings

Aizenman and Pasricha (2010) concentrate on fiahrariables of crisis intensity across a sampl83f
to 70 countries depending on data availability. yified that high income countries on average expeed net
capital as well as portfolio inflows, while develog countries suffered from net outflows during theak
quarters of the crisis despite higher bankatigessassociated with high income countries. Althoughegal
stock market effects were, on average, experieatdte same time and to a reasonably similar ektetwteen
developing and high-income countries, equity inslicEbanking sectors- as expected from higher lpanéiress
indicators- were more severely affected in higloine countries. Other evidence points to the p@sitilation
between de-facto pre-crisis financial opennesssored as a sum of external assets and liabilises share of
GDP in 2007 and net capital inflow reversals inheafcthe crisis quarters. Countries with largert pdexternal
debt not covered by international reserves, redativtheir GDP, experienced larger portfolio owtfsoin 2008
Q4 and net capital outflows in 2009 Q1. In additisimch countries saw sharper declines in bankicgpisequity
prices, which remained stronger in countries witttdr banking sector supervision and bank capéttdin.
Banking sector concentration effects are less cBath more concentrated and more competitive, batter
supervised banking sectors helped bank equity pticegemain stronger. In line with their findingszenman
and Pasricha (2010) conclude that exposure to biftmcks came with financial openness, while resde to
them increased with deeper capital markets andrlbalance sheet exposures. Similar factors hefpwmitative
recovery. Recovery of net portfolio inflows wastéasin countries with better regulatory quality astdonger
competition in the banking sector, while de-fadt@hcial openness was positively associated withréicovery
of banking sector equity prices.

Giannone et al (2011) contribute with a study umiquits focus on the role of institutions, suchcesdit
market regulations, and robustness of the estimagiohniqué&’. They proxy crisis severity as the average GDP
growth over 2008-2009 and examine a sample of bddtdes. Based on their findings, liberalizationcredit
markets (looser regulations) may have increaseduheerability of countries to cyclical shocks, egdenced
by robustly significantly lower output growth in @® and 2009. Giannone et al (2011) conclude thatwah as
the later fact needs further investigation, it atedls for a re-evaluation of policies, which ovbe last two
decades have promoted financial market liberatisatDther results conclude that income per capital$ and
banking sector efficiency indicators, such as nelrest margins and overhead costs (where higheevaf the
indicators suggest relative bank inefficiency) etate positively with output growth during the @jsmeaning

that bank inefficiency cannot be associated witlpatudeclines.

4 Giannone et al (2011) employ many control varisitaled examine all possible combinations of theessprs by running
over 130 million regressions using Bayesian Modetraging (BMA) techniques.
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Groot, M6himann, Garretsen and de Groot (2011) éxaroross-sectional variation of crisis impact on
European countries and regions in terms of outpdteamployment performance during a subsequentgieces
They measure the period of recession for each ppeaparately and investigate several groups ebfaavhich
might correlate with the depth of the recession simé of unemployment brought by the recent reoessy
shock. The authors put particular focus on the dilalifferences in financial markets and trade oS,
institutional environment and sectoral compositareconomies. In their findings, Groot et al (20ptgsent
several stylised facts about the cross-country @ods-regional differences in crisis incidence. Example,
European countries with higher unit labour costsdases and current account deficits as well asri@ublic
debts in the run-up to the crisis seem to haveesedf stronger negative output and employment coesegs.
At the same time, both countries and regions wiighdr shares of more cyclical sectors, such as faaturing,
were significantly more affected by the crisisenns of output and employment declines.

Based on the selected cross-country studies, rdiderature has identified some of the common
determinants of crisis severity, but has not socfane up with conclusive and robust results. Mastlies
document the advanced economy nature of the dnysfinding support for negative effects of the inmoper
capita levels on output growth, but then find ditlonsistent and statistically robust support ffierrole of other
variables. The main variables that have been temtegotential crisis severity indicators includecinwof the
same variables corresponding to the broad categofienacroeconomic fundamentals, vulnerabilitiesheaf
financial and real structure, institutional envinent and contagion effects. The prevalent measofresisis
intensity in the selected studies have been sitnptesformations of output growth, which do not agtaowell
for the heterogeneity in the output potential asroguntries and potential differences in the timifigadverse
effects. In addition, the output effects might hédeen not fully covered over 2008-2009 due to lhestolving

nature of the crisis.

4 Estimatesof output losses

4.1 Methodology

A particular aspect of crisis severity that | exaeis the crisis impact on output, which is arguahke
best estimate of the overall costs of a crisish® eal economy (Hoggarth, Reis and Saporta 200&)apt
statistical output gap techniques (as documentddoiggarth et al (2002), Angkinand (2008) and Angkid
(2009) among others) to estimate output lossescied with the late-2000s crisis. The basic idédhe
approach is to capture the cumulative deviatioaatfial output from a potential output trend ovexreaod of a
crisis.

| define twelve different output loss measurest fiix of which are calculated using quarterly Giz®a
and second six of which are calculated using an®HP data. A broad list of measures helps to addies

controversy of the approach, as estimations ofrpiaeoutput trends are expected to be sensitivehemges in
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definitions and/or parametétsBy and large, sensitivity of the output loss nuees lies in the estimation of
potential output trends. Underestimation of a tréeads to conclude a faster economic recovery and a
underestimation of output costs associated withrigisc Vice versa, unrealistically high output tisnmay
exaggerate output losses.

Table 1 summarizes differences in estimation agpres across the measures | develop. Consensiss Crisi
starting dates are difficult to obtain for a larggmple of countries. Therefore, | mark individuasis starting
dates endogenously by checking for either potetdi@inical recessions or slowdowns (see definitinnkable
1). | estimate output losses based on both oggmutth and output level deviations from their trer@rowth-
lossapproach estimates cumulated (quarterly or anmegjative difference between actual and poterdial-(
or y-0-y, respectively) growth rates real GDP Level-lossestimates cumulated (quarterly or annual) negative
difference between actual and potential levaflseal GDP. Crisis effects stop being cumulatden output
growth (or level, respectively) returns to a prisisrtrend. As a benchmark, | set potential grovete trend
constant at a 3-year pre-crisis average growthafiteal GDP. This is the approach used by IMF 89%ho
essentially pioneered such a method. Potential &D€! trend (in logarithms) is obtained by smonthil0-
year pre-crisis real GDP levels using Hodrick-Po#ts(Hodrick and Prescott, 1997) filter (HP filt&r)After
that, growth rates of the smoothed series are kel and the growth rate of last pre-crisis gki®used to
project potential GDP level trend by setting thal r&DP level grow constantly at that extracted logrgn
growth rate. Using the approach of Ankinand (200%et estimated negative trend growth rates to,zas a
negative trend growth rate would misleadingly proelia negative slopping output level trend. | algo t
truncating level-loss accumulation at the periodewtgrowth-rate returns to its trend. This way | aat
assumption that a consensus crisis end appeamdagoperiod when growth rate returns to its preisirend,
which is a finding from Hoggarth et al (2002).

To test for sensitivity, in unreported results|dcelook at the sensitivity of estimated trendghanges in
parameters. For growth rate trends, | look alsé-gear and 10-year pre-crisis averages of real @m@Wth
rates, while for level trends, | try using HP filtews smooth real GDP levels from the beginninglaf series
and/or taking the average growth rate of threegdestcrisis periods to project potential GDP letvehd. | also
experiment with different smoothing parameters &mual data. The results are on average unaffected.
However, level loss measures are particularly robusuch changes, while growth loss measures are m
sensitive for some countries, increasing estimatgiput losses for some countries, and decreasien flor
others.

5 Angkinand (2008) provides a good overview of tagues concerning estimation methodology used tmast output

losses associated with crises.

8 Hp filter is a smoothing method widely used tar@st a long-term (trend) component of a series. filtee minimizes the

variance of the smoothed series around the origers, subject to a smoothing parameter (penaltyich constraints the
second difference of the smoothed series. Highéwegaof the smoothing parameter make the serieothmo The

commonly suggested values are 6.25 or 100 for dmtata and 1600 for quarterly data.
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4.2 Data

Annual GDP data is from World Economic Outlook Dtse of International Monetary FutidApril
2012 and national sources for Macao, S.A.R. of &hithe data used ends in 2011, which for some deant
includes estimates for the last year(s). Quartdska of real GDP is compiled from a variety of g, such as
Eurostat, OECD, Datastream and national sourcaésg #spril, 2012 vintages. For some countries, thaes
required additional own calculations as well assemal adjustment. Quarterly real GDP series that we
seasonally unadjusted at source were seasonallgtadjthrough a commonly used X-12 Arima procedsieg

GRETL econometric package. Quarterly data seridsre2011g2 or g3 depending on a country.

4.3 Results

Output growth rates have already recovered, whikpudt levels have not yet recovered for most of the
affected countri¢d Definition of a crisis start as a technical reies using quarterly data seems wrong for a
number of countries. For example, in Armenia, Brilgand Slovak Republic a quarter of negative ghoist
succeeded by a quarter of marginally positive ghowate, which technically truncates automatic outpas
accumulation. Those economies do not seem to teo@vered at those points in time, as subsequemtegsia
exhibit negative output growth rates again. In tunee of quarterly data to estimate growth-lossems
misleading without knowing exogenously definedisriart and end dates. Quarterly level-loss estisndo not
suffer in that respect.

For some economies large output losses may havweratated due to other events than the late-2000s
crisis. Even though those effects are hard tordjsish, | consider it relevant to truncate accutmutaof output
losses at the start of 2011 for Japan due to thenpal effects of an earthquake in the spring @2 More
importantly, | see a need to truncate accumulatiooutput losses at the start of 2011 for some Amintries
due to the Arab Spring. | truncate output lossesBfahrain, Egypt, Libya, Syria, Yemen, and Tunidiext |
drop Madagascar, Mauritania and Niger from the dandpe to the potentially significant deterioragoim
political stability in those countries that coulavie caused deterioration in the outputfurther follow Lane and
Milesi-Ferretti (2010) in dropping Equatorial Guinfrom the sample due to problems with data quality also
drop Zimbabwe due to presence of extreme valuesany potentially significant crisis severity indioes, such
as inflation, real interest rates, equity retunnd banking sector characteristics.

Figure 1 exhibits the distribution of output logsldists 15 worst affected economies based on tildps
measure loss_11, which is arguably the best prbtiyeooutput loss extent that is available forrgéasample of

17 WEO publishes GDP in billions of national cuegrrounded to 3 decimal points. For some count@3P is small
enough making the rounding error significant. Dughis fact, | take the growth rates of real GDR@sect and extrapolate
real GDP levels.

18 Graphs provided in Annex 2 help to better viseahow various output loss measures fit the detasa a global sample.
19 Political environment changes are indicatedibwificant adverse Polity 2 index changes for ¢hosuntries (see Polity
IV Project).
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countries. It is a measure which captures outpawdbwns and not only technical recessions and atsdor
cumulated output level loss.

The distribution of the output loss is truncatédero with a significant number of countries thagre
unaffected in terms of output loss by the crisi8 @ut of 180 economies in case of loss_11). In ponted
results | establish that the only economies thataanong the 15 worst affected countries basedld? alutput
loss measures are the three Baltic states - Estoaigia and Lithuania. Latvia tops the list ih lalit loss_10
measure, which is a growth-loss measure estimatetd) wannual data. Based on loss_10, output losses w
larger in Azerbaijan and Angola.

All loss measures are statistically significantlgrrelated at 0.01 significance levels with pairwise
correlation coefficients ranging from 0.64 to 0098 depending on how similarly the measures diaate(see
Table 3).

Table 2 provides summary statistics of the measulssindicated above, for all but loss_10, the
maximum value of output loss belongs to Latvia. €eémates based on quarterly data were divideiddnyto
make them comparable to those estimated using bdataa Use of quarterly output level loss estimatgy be

more precise by better dating of a crisis episode.

5 Determinantsof output losses

5.1 Tobit mode specification

As the observed output loss distribution is truaedaat zero, a maximum likelihood method Tobit is an
appropriate estimation model to apply. Applicatidrihe ordinary least squares (OLS) estimaticexjsected to
lead to inconsistent and biased estimators duel&wge number of observations with a value of z&mbit
estimation is frequently used in studies which eix@ntleterminants of the severity (in terms of ottpas) of
financial crise$® Tobit model can be expressed as follows. Suppuseiderlying continuous version of the
model is given by:

Y =a+pX +¢,

where Y” would represent output effects continuously, inilgdunobserved output gains. Truncating the

distribution of Y to output losses means that the observed dependeable output loss, denoted b,

(expressed in positive terms for convenience)usmgby:

Y, =Y, if Y >0

*

Y =0 otherwise.

The actual estimated equation (Tobit model) is thiean by:

Y, =a+pX +¢,

20 See Angkinand (2009), Boyd et al (2001) amongrothe
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where X represents a set of explanatory variables. Dyrastimated? coefficients should be interpreted as

effects of the regressors on the latent variableyTshould not be interpreted as effects of thepeddent
variables on the dependent variable for casesatigahbove the limit. Therefore, | calculate marlyeféects of

the explanatory variables on the actual outcomeupput los$'. For a particular variable of interééf, the

oE(Y . " . .
effect can be expressedag)%. Marginal effects are traditionally estimated aams of explanatory variables
k
and can be interpreted in the same way as coefticestimated from OLS, namely as a change in¢pertient

variable for a given unit change in an explanat@yable.

5.2 Variables

Guided by the review of literatuf® | select variables of interest for an empiricélidy on the
determinants of the late 2000s crisis severityest bnly for the pre-crisis dated variables, sorfwitch are
structural characteristics that change relativigthe Iwith time?. These indicators aim to control for the overall a
well as financial level of development and proxy fmacroeconomic fundamentals, vulnerabilities and
institutional environment of economies. They aldm do capture stock, speed and acceleration of the
accumulation of macroeconomic imbalances in theupto the late-2000s crisis.

It is questionable if use of indicators dated frd@07 overcomes endogeneity problems fully, sindieyo
makers might have already responded to the figgtad$ of the crisis. Therefore, | use indicatorueal from
2006 unless reported otherwise. Use of indicatated before the crisis onset may provide more meéui
potential inputs for EWS, by giving policy makersma time to react appropriately (Rose and Spi&f#l9).

| use the indicators expressed in relative terrssa(ahare of GDP etc.), which allows for cross-tqun
comparability. In addition, | consider appropri&t@nsformations of the indicators. To capture stnat nature
of indicators, | calculate various backward movawgrages. To better account for underlying trehdensider

changes in indicators over a different number afggmostly 3 and 5)

1| use STATA commanchfx

22 Frankel and Saravelos (2010) to start with.

23 Apart from the pre-crisis conditions and struckurharacteristics, crisis severity may be expedtediiffer based on
policy responses, such as, financial support progres and fiscal stimulus versus fiscal austerityasoees, as well as
monetary policy actions. Those effects are diffitalmodel for a large sample of countries, andremmportantly, they are
expected to be endogenous. Only studies with a sienes component could be able to examine the iskendogeneity.
Even then, the availability of time series since $tart of the late-2000s crisis might be still bort to draw conclusions.
4 Longer assessment period potentially better captsiructural characteristics and indicates relestamelopments in the
fundamentals, however very long assessment pefsath as 10 years and longer) may have witnessaptanal events,
which have influenced the indicators. In additidong backward looking assessment is less intuiimel has lower
implications for policy making, which concentratesm medium-term adjustment idea. See the discussiorthe
methodology of the Scorecard of Macroeconomic imbeés (European Commission, 2012).
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The list of tested variables and transformatiorasiollows>:

General controls

Income level(GDP per capita in PPP (in log); dummies for higtome; upper-middle income;

low-middle income and low income countries as dafiby the World Bank);

Additional sample dummiegDummies for Highly Indebted Poor Countries (HIPQCeast
Developed Countries (LDC); financial centres andesporters as defined in Rose and Spiegel
(2010) dataset);

M acr oeconomic fundamentals

Output growth(GDP growth in 2006 and in 2007; cumulative GDBvwgh over 2002-2006 and
over 2004-2006);

Domestic credit expansidi3-year and 5-year growth (in p.p.) in domestieditrto private sector
as a share of GDP);

Real exchange overvaluatiof8-year and 5-year percentage growth in REER; gmtage
deviation of REER from its 10-year average);

Money supply(M2 (alternatively, M3) as a share of GDP; 3-yead &-year growth (in p.p.) in
M2 (alternatively, M3) as a share of GDP);

Current account balan¢€urrent account balance as a share of GDP; 3amhb-year averages

in current account balance as a share of GDP);

Inflation (Consumer Price Index (CPI), annual percentagagsha3-year and 5-year averages in
CPI, annual percentage change);

Interest rate¢3-year and 5-year growth (in p.p.) in real ingtmate);

Equity returng3-year and 5-year averages in annual equityms}ur

Housing market condition€Cumulative growth in housing prices over 2000-&0fortgage debt
as a share of GDP as defined in Rose and Spie@d) 2lataset);

Budget balancgCash surplus/deficit as a share of GDP; 3-year Buyear averages in cash
surplus/deficit as a share of GDP);

Government delfGeneral government gross debt as a share of GDP);

Savings(Gross domestic savings as a share of GDP);

Unemploymen{Unemployment share; long-term unemployment share)

Vulnerabilities

ReservegShort-term debt as a share of total reservestdttal reserves ratio; total reserves in
months of imports; total reserves as a share of \GDP

5 Table 4 provides summary statistics of the indelpanvariables. Annex 1 provides sources and aaditinotes on the
independent variables.
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o External deb{External debt stocks as a share of GNI; shortteebt as a share of total external
debt);

e Exchange rate regimg®ummies for de facto fixed, intermediate and filog. exchange rate

regimes);

e Banking sector condition@ank credit to bank deposits ratio; return oretsand return of equity

ratios; overhead costs to assets ratio; net irtterasgin ratio; concentration ratio; cost to income
ratio; liquid reserves to assets ratio; nonperfagrioans share);

e Stock market sizéMarket capitalization of listed companies as arstof GDP; 3-year and 5-year

growth (in p.p.) in market capitalization listedhgpanies as a share of GDP);
e Financial opennegdet foreign assets as a share of GDP; totaldarassets plus liabilities as a
share of GDP);

e Capital and income flow&DI liabilities as a share of GDP; portfolio etyiiabilities as a share

of GDP; remittance inflows as a share of GDP);
e Trade opennesiExports and imports of goods and services, as agetotal trade (exports plus
imports) as a share of GDP);

e Sectoral compositiofQil rents as a share of GDP; insurance and fiaaservices as a share of

commercial service exports; agriculture and manufarg value added as a share of GDP);
Institutional environment
e Institutions (Index of regulatory quality from Worldwide Govamce Indicators; indexes of
regulation liberalisation — on credit market, labaunarket, business, and overall- from the

Economic Freedom of the World).

53 Results

Table 5 to Table 29 provide the results of Tobttnestions. The coefficients are estimated at mexns
explanatory variables and represent marginal effetexplanatory variables on the actual expectedut loss,
which is measured by output loss measure loss ekl gsove). Constant term is included but not regoffor
convenience, output loss is expressed in posigirrag. Therefore, a positive coefficient shouldrierpreted as
marginally increasing the expected output lossaute (bad).

As documented by recent studies, the late-200Gsscis an advanced economy phenomenon. | find
support for that fact as well. Table 5 reports rivalgeffects of income on output loss. Marginaleeff of
income per capita is positive and statisticallyngfigant at 0.001 level. An increase of per capitzome by one
per cent increases the expected output loss byp&dentage points of pre-crisis GDP. Income effealso
present when output loss is regressed on incomepgdummies. High income countries are expected to
experience larger output losses by 14.6 percerjageas of pre-crisis GDP. The expected marginatatffor

upper-middle income countries is positive as walk, smaller, and stands at 8.6 percentage poirpsestrisis
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GDP. Effects on low-middle income and low-income aegative and statistically significant at 0.08\del. The
coefficients suggest that the expected outputitoksver by about 12 to 13 percentage points ofgpigis GDP
for both low-middle income and low-income countriésdicating that there is little economic diffecen
between effects on the two lowest income groupsortre group dummies lose statistical significanceeon
estimations control for income per capita, indiegtstrong positive and consistent marginal effé¢the general
level of economic development (proxied by incomeqgapita) on the expected output loss.

Table 6 reports results of marginal effects of pthé-sample dummies. Effects on dummies repreggnti
Highly Indebted Poor Countries (HIPC) and Least &eped Countries (LDC) are negative and statidyical
significant, with the effects slightly larger insddute terms than those for low-middle and low meogroups
(see Table 5 for comparison). Financial centres @hdxporters are dummies from Rose and Spied#l (R
dataset, where the researchers identify finaneatres by a high ratio of external assets andlilieisito GDP
and oil exporters as all past and present OPEC memplus Norway, Russia, Mexico and Kazakhstan,
Australia, Canada, and New Zealand, and some othertries, which are identified having significgnithrge
commodity exporfS. Based on the estimated coefficients, financiatres are expected to experience by about
3 percentage points of GDP larger output lossestheueffect is not statistically significant. Mangl effect of
being an oil exporter is neither economically, statistically significant. Again, controlled fordame per
capita, marginal effects of the dummies lose staiksignificance.

| next test for marginal effects of pre-crisis auttgrowth (see Table 7). To some extent, pre-castput
growth might be endogenously defined, as it is usedstimating output losses themselves for geimgrat
counterfactual output growth and level trends. Bméxamining determinants of the magnitude of wiUipsses
associated with crises tend to nevertheless includecrisis output growth rates as control variab{see
Angkinand, 2009, for example). The estimated mailgieffects of different pre-crisis growth rate
transformations are all positive and statisticalignificant. In economic terms, the magnitude & #ifects is
large. The most both economically and statisticalnificant marginal effect is of GDP growth ov2p02-
2006. A marginal increase of one standard deviatiaderms of GDP growth over 2002-2006 leads toeekby
about 12 percentage points larger output?loSimilarly, one standard deviation increase in G@péwth in
2006 increases expected output loss by about @pge points.

Another variable of particular interest is pre-grisredit growth. Countries with larger estimatedpoit
losses tend to have experienced credit booms irruheip to the crisis. Table 8 reports marginaeef of

different transformations of private sector creplitwth. Both 3-and 5-year pre-crisis credit expansates lead

%6 Commodity exporters might have been more sevérielgy the crisis due to declines in commodity psas the crisis
intensified. Lane and Milesi-Ferretti (2010) ndtettif one looks at the output growth over 2008286 a measure of crisis
severity, the average prices of oil and other codities were still rather strong. Therefore, sigrafice of variables related
to commodity exports might be sensitive to themgéin of the crisis period.

%" Result of marginal coefficient of GDP growth o£02-2006 of 0.592 multiplied the standard deviatd GDP growth
over 2002-2006, which equals 20.14 percentage @oint
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to expect statistically significant and positivergiaal effects on output loss. The effects largagnain after
controlling for differences in general economic elepment.

In unreported estimations | establish that the ll@feeconomic development (proxied by income per
capita), pre-crisis output growth and credit exjpamare largely statistically significant outpusfodeterminants
with consistently positive marginal effects in thmajority of different specifications. In turn, | @xine other
pre-crisis conditions and structural variables aalihg for GDP per capita, output growth and 34yelhange in
private sector credit to GDP ratio (all estimate®006). Controlling for income per capita levedssommon to
many recent studi&sto account for general levels of economic develepimand quality of fundamentals of
countries.

Real exchange rate overvaluation is one of the ffnegtiently tested and found significant determigan
of crisis incidence and severity (Frankel and Salas; 2010). | examine possible real exchange rate
overvaluation proxies such as the percentage dewiaf real effective exchange rate (REER) fromlilsyear
average, as well as 3- and 5-year pre-crisis agti@t. | use two sources for REER variables (sabld 9).
Data on REER can be obtained from World Developnhedicators (WDI) by the World Bank. Zsolt (2012)
from Bruegel institute significantly extends REERSs-country coverage, which is useful for crossatcy
studies. After dropping Irag as an outlier in terofiSREER appreciation from the dataset of Zsoltl@0 the
sample is left with about 170 economies, dependinghe availability of time series used for a maltr
transformation. This is a significantly larger saethan the sample of 93 economies in case WDI data
used®. Marginal effects on all three proxies of realeege rate overvaluation are positive in all sjeatibns,
however the magnitude and statistical significafadks in the specifications controlling for incomeutput
growth and credit expansion effects.

Money and quasi money (M2) as well as a broadereyp@upply measure of liquid liabilities (M3)
relative to GDP capture differences in financiapttie while increases in those variables suggesenf(iial
deepening. In the specifications with control vialéa (see Table 10), the estimated marginal effeatgest
statistically significant negative role of finankidepth on the expected output loss. None of thenated
marginal effects of money supply measures is $itzdlly significant when monetary base M3 is uss@aroxy.

Current account balances relative to GDP, whickypfor the extent of external imbalances, are fotond
have marginal effects with a consistent negatiga 8i line with economic intuition (see

Table 11 11). Countries with current account suggduare expected to experience marginally smaller
output losses. Statistically significant negatieefficients are found for the marginal effect oféar pre-crisis
average of current account balance to GDP. An &s&én current account surpluses of about two ptage
points of GDP is expected to reduce the expectgulibloss by about one percentage point of GDP.

%8 Aizenman and Pasricha (2010), Berglof et al (200Messens et al (2010), Frankel and Saraveld9j2Giannone et al
(2011), Lane and Milesi-Ferretti (2010), Rose ap@k&el (2009, 2010, 2011).

29 Respective transformations significantly correlagéween WDI database and Zsolt (2012), with theported pairwise
correlation coefficients from 0.7 to 0.98 dependamgthe transformation.
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Consumer price inflation (CPI) in the run-up to thresis aims to proxy the general macroeconomitesta
of an economy and the quality of a country’s macoo@mic policy. In all the specifications with coslt
variables (see Table 12), marginal effects of pigiscannual CPI inflation are positive, indicatitihgt countries
with higher inflation rates in the run-up to thdsi are expected to experience higher output $osthe
significance and magnitude of the coefficients bofathe CPI transformations diminishes with timelusion of
pre-crisis output growth as the control variablgggesting that higher inflation and higher growttthe run-up
to the crisis might be carrying much of the sanfermation about underlying internal imbalances afromies.

Increases in the real interest rates over 3- apelab-pre-crisis windows are associated with pasitbut
not statistically significant marginal effects ontput losses, based on the specifications withrobmtriables
(see Table 13). Similarly, 3- and 5-year averageaninual pre-crisis equity returns are expectechaoginally
increase output losses associated with the cbhstsjot statistically significantly (see Table 14).

As the late-2000s crisis started with the sub-pnnmetgage crisis in the US, while many other cdestr
also showed signs of real estate bubbles in theupumo a global crisis, variables on housing market
characteristics are of interest. Table 15 reporésgimal effects of housing market variables froms&and
Spiegel (2010) datas&tHousing price appreciation in the run-up to thisis (estimated over 2000-2006) shows
a strong, statistically significant and consistgrmbsitive marginal effect on the expected outmsisés. The
variable is only available for 45 countries, whiahe generally high income economies, which makes it
neutralize the statistical significance of the GP& capita. Domestic credit expansion effects @eseren
magnitude with the inclusion of housing price apftion, but remain marginally significant, suggegtthat
credit might have fuelled housing prices, but adsleer fragilities. The share of outstanding morgdgans
relative to the size of the economy has a negaffext, which is counterintuitive. The effect iswever not
robust to the inclusion of credit expansion varablthe specification.

Pre-crisis fiscal deficits exhibit strongest maajieffects when averaged in a 5-year pre-crisisdain
Only the latter transformation is robust in ternfigpositive sign to the inclusion of all three calttvariables.
The effect is however not economically significésge Table 16). Other variable, which aims to aaptioe role
of the state of public finance, is the size of grgeneral government debt (tabulated in Table lb7all the
specifications the coefficient is negative, suggesthat in the late-2000s crisis expected outpasés can not
be associated with higher public debts.

Marginal effects of gross domestic savings arestatistically robust to the inclusion of controlriedles
(see Table 18). After controlling for income, out@nd growth effects, marginal effect of gross dstice
savings turns out negative, which is in line witm®omic intuition. It is reasonable to expect t@intries with
larger savings should be in position to weatherctiss better, but the effect is not statisticalignificant.

%0 Rose and Spiegel (2010) dataset indicates thae thariables are originally used in Claessens @04I0).
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Effects of pre-crisis unemployment levels consifyeshow a counterintuitive negative sign, but ace
statistically significant. | also test for a potahtrole of long-term unemployment, but fail to dirsignificant
results (see Table 19).

Marginal effects of the adequacy of reserves eklgibinsistent signs that are also in line with ecoigo
intuition (see Table 20), although statistical ffigance differs among proxies. Interpreting thegistent signs
of the effects on all the proxies used, adequadh®feserves can be judged relative to the sizbeoéconomy
(using ratio to GDP), relative to the extent ofezrtl imbalances (using an estimation of a numbananths
that economy could sustain imports in the everd sfidden stop in capital and income flows), redativ its
short-term financing needs (covering larger shérghort-term debt), and well as relative to thefigial depth
of the economy (covering larger share of the magebase). The latter effects of M2 to total reserage
positive and statistically significant at 0.001 éewn all specifications, suggesting that adequetyeserves
could be best judged relative to the financial Hegtthe economy. Countries with reserves not aaledy large
for the financial depth of the economy are expediedexperience larger output losses. Some possible
explanations of such a result are suggested in (RMA1). Reserves relative to the broad monetarg bas
(typically M2) is not yet a well established indiocato assess reserve adequacy, but may be useghtiare risk
of capital flight, such as outflows of domestic dsits. In addition, it may be seen as a measuie lofffer,
which could potentially be used to support banksead in the event of a crisis.

Marginal effects of the size of external debt (taled in Table 21) show unexpected negative signs,
however are not statistically significant. Shoriviedebt share in the total external debt is paalfiassociated
with expected output losses, but again the efi@esot statistically significant.

Based on the estimated marginal effects associmitbdexchange rate regime dummies, fixed exchaage r
regimes are marginally increasing expected outpsgds, but the effect is not statistically sigaific In the
specifications controlling for income, output growéind credit expansion effects, intermediate aodtifig
exchange rate regimes are marginally lowering eteglecutput losses, but again, the effects aretatisscally
significant (see Table 22).

Given that many countries in the late-2000s cesgiserienced banking sector crises, it seems plautsb
test for the role of banking sector characterisbicrisis severity. Marginal effects tabulatedrable 23 might
suggest several interpretations. First, the margifiacts of bank credit to bank deposit ratio positive across
specifications and overall marginally statisticalgnificant. This can have two interpretationgstithe ratio of
bank credit to bank deposits can be positively @ased with financial development, as the ratioxj@e for
efficiency of channelling deposits into credit. 8ed, the ratio might proxy for riskier credit premn to private
sector by banks. Both explanations are feasiblexfwain output losses associated with the late-2aDis.
Bank profitability, operational efficiency and liglity proxies provide misleading effects, indicatithe average
profitability (higher return on assets and retumegjuity), efficiency (lower cost to income, lowarerheads to
total assets and higher net interest margin) apddity (higher liquid reserves to assets) leadsxpect higher

output losses, although the effects are not dtalist significant. The effect of the concentraticatio turns
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marginally positive in the specifications accougtiior credit growth, while the effect of nonperfong loans
ratio- a proxy for a higher level of risk that bardre operating upon- turns positive only when asting for
credit expansion and output growth effects. Howewsmth concentration and nonperforming loans’
characteristics remain statistically insignificant.

Larger stock markets (as indicated by larger stoekket capitalisations) tend to marginally decrease
expected output losses and the effect is statilstisgnificant at 0.05 level (see Table 24). Sarly, relative
increases in the role of stock market financingthie run-up to the crisis have a positive and sicaiby
significant negative effect, indicating that perbdimancing on equity markets was less affected fivancing
dependent on other sources, such as bank loans.

Results of marginal effects on the relative grdze ef a country’s balance sheet (total foreigretsplus
liabilities) and the relative net position (foreigasets minus liabilities) seem to suggest that afintrolling for
other effects, financial openness marginally reduegected output losses (see Table 25), but feetefire not
statistically significant at standard levels. Tloéerof different capital and income inflows is mobust to the
inclusion of control variables (Table 26). The pi@si marginal effect associated with FDI liabilgi@nd the
negative marginal effect associated with portfapuity liabilities is counterintuitive and both efts are not
statistically significant. Marginal role of remittee inflows is positive, but not statistically sifjrant (after
excluding Seychelles as an outlier with a high gal@irelative remittance inflows).

Relative size of trade, indicating trade openndsanoeconomy, has a positive estimated coefficieut,
the effect is not economically significant. In ath, the effect is not statistically robust to timelusion of
control variables (see Table 27). Marginal effexftexports and imports taken separately are nedtagistically,
not economically significant in the tabulated sfieations either.

Based on the marginal effects of relative sizeamhe specific sectors (see Table 28), no consistedt
significant evidence on the role of sectoral contjms can be drawn from simple specifications. Tordy
strongly significant negative effect is associateith the relative share of agriculture, but theeeffis not
statistically robust to the inclusion of income papita due to high multicollinearity of the twoinflarly,
marginal effects of general as well as specifie@gypf institutions (see Table 29) show marginatigifive and
statistically significant coefficients that are mobust to the inclusion of per capita income d@ffec

6 Conclusions

The late-2000s crisis has generated renewed ibht@r@slicators that can explain incidence and ggve
of financial crises, but recent topical cross-copstudies have so far come up with inconclusiwilte. There
is no uniform theoretical guidance on what causeses and what determines relative vulnerability of
economies. Selection of potential crisis incideacé severity determinants remains a largely engliggercise,
which is guided by economic intuition and limited dbata availability. Intuition suggests many poi@ntrisis

incidence and severity covariates, which could lassified as macroeconomic fundamentals, vulnetiasil
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stemming from real and financial structure of eauopp institutional characteristics and various cgita
effects. In addition, severity of crises might degy@n policy responses, but the relationship caarokwvgenous.

| re-examine the topic of possible determinantscafss-country differences in the late-2000s crisis
severity. First, | develop new crisis severity mgas. | estimate crisis severity as cumulative tiega
deviations of either output growth or output lefreim estimated potential trends, which is a metbocimonly
used to estimate overall economic costs of findrariaes. Such methods allow to more properly antdor
underlying differences in output potential acrosartries and capture differences in timing of adeesffects.
Based on the estimated output losses, the mostedfeountries have been the Baltic states. Labyia the list
with a cumulated loss of up to 150 percentage poditits annual pre-crisis GDP. Most of the affdcte
economies have not yet recovered in terms of djpsiriput level gaps.

The results of output losses have to be interpreifdsome caveats in mind. Estimation of outpehtts
are based on pre-crisis output developments, wiliarks on assumption that the period used for esitimaan
be considered tranquil. However some countries ¢dume Baltic states, for instance) may have exdubit
unsustainable rates of output growth just befoeecttisis. This leads to possibly overestimated wiigsses. In
addition, the crisis may have permanently reducetppud potential and the previously estimated trendo
longer relevant for judging recovery. A number tifey potential sensitivities of crisis cost estiimias remain. |
test for sensitivity in various estimation parametnd definition of crisis start, and the estiratee on average
robust.

Next, | try to link a variety of pre-crisis conditis and structural indicators by estimating maigffacts
from heteroscedasticity robust Tobit estimationscome per capita, pre-crisis output growth and itred
expansion appear as consistently positive statlbtisignificant indicators that marginally increasxpected
output losses. After controlling for these factarmrginal effects of a number of other indicatarsel statistical
significance or change signs. The ones that mafultber associated with higher output losses fdarge
number of countries are current account defichgdéquate international reserves relative to thenéof
financial depth (monetary base) and relatively naquity markets. Yet it is hard to conclude oy adicator
as a true driver of crisis costs. Most of the aprplausible crisis severity determinants are eige to be
related, and, therefore, correlate among each .oBressence of multicollinearity in multivariate regsions
poses a challenge for finding statistically sigrdfit variables by misleadingly inflating their sdlard errors.
Some of the indicators might indirectly cover otheficators, which could explain crisis severitprexample,
the role of high inflation might be covered by reathange rate overvaluation (and vice versa),enfbilowing
the hypothesis of ‘twin deficits’, a large fiscadftit might run in parallel with a large currerdcaunt deficit.

An interesting result for further examination ig ttole of international reserves. The exact roleesérves
might be difficult to interpret. Emerging markeo@aomies, most notably China, may have accumulaserves
excessive of the economic needs judged by commas®yg proxies. Given that these are also econoniths w
lower output losses associated with the late-2@08ss, the effects of adequacy of reserves mighndit robust

across samples.
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Table 1 Definitions of output loss measures

)

Output |
unr;l:neoss loss_1 loss_2 loss_3 loss 4 loss_H loss| 6 loss 7 ss & loss 9 loss_10 loss_11 loss 12
Dat
freqSeicy Quarterly Annual
Recession Slowdown Recession Slowdown
Crisis start| First quarter of negative growth
definition followed by at least one First quarter of a negative gap First year of negative growth | First year of a negative gap (within
consecutive quarter with negative (within 2008¢1-2009g4) (within 2008-2009) 2008-2009)
growth (within 2008g1-2009q4)
Output loss| Growth- Growth- Growth- Growth-
. Level-loss Level-loss Level-loss Level-loss
definition loss loss loss loss
- Growth Growth Growth Growth
Crisis end | Growth Level row Growth Level row Growth Level ro Growth Level row
definition | gap-close| gap-close gap- gap-close| gap-close gap- gap-close| gap-close gap- gap-close| gap-close gap-
close* close* close* close*
Trend: 3- Trend: last year's | Trend: 3- Trend: last year's | Trend: 3- Trend: last year's | Trend: 3- Trend: last year's
Benchmark| year pre-| growth rate from HP| year pre-| growth rate from HP | year pre-| growth rate from HP| year pre-| growth rate from HP
parameters  crisis (1600) over 10 yr pret  crisis (1600) over 10 yr pret  crisis (100) over 10 yr pre-|  crisis (100) over 10 yr pre-
average crisis series average crisis series average crisis series average crisis series
) ) Trend: average of last ]
Trend: 5- Trend: avera'ge of lagt Trend: 5- Trend: avera'ge of last Trend: 5| three years' growth | Trend: 5- Trend: avera'ge of last
oy three years' growth three years' growth three years' growth
Sensitivity | and 10- and 10- and 10- rates and/or HP and 10-
test ear pre rates and/or HP ear pre rates and/or HP ear pre smoothed from the | year pre rates and/or HP
y . p smoothed from the y . p smoothed from the y . p . 4 . p smoothed from the
parameters  crisis L crisis L crisis beginning of the crisis -
beginning of the beginning of the . beginning of the
average . average . average series and/or average .
series series HP(6.25) series and/or HP(6.25

*- |level-loss accumulation is truncated at the geérwhen growth rate returns to its 3-year pre-résierage, based on the finding the period when

growth rate returns to trend is close to a 'consgngisis definition (Hoogarth et al, 2002). Tregrdwth rates, which were estimated as negativeg we
changed to zero. Negative trend growth rategfifuntreated, would have produced misleading doavds sloping output level trends (see Ankinand,

2009).
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Figure 1 Distribution of output losses and the 15 wor st affected countries
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Table2 Summary statistics of output loss measures
Mean St. dev. Min M ax Observations
loss 1 2.58 2.52 0.00 13.89 89
loss 2 26.57 26.46 0.00 152.23 89
loss_3 13.46 21.61 0.00 152.23 89
loss_4 3.47 2.49 0.40 13.89 89
loss 5 36.10 26.78 3.23 152.23 89
loss 6 17.92 23.17 0.40 152.23 89
loss 7 7.10 10.00 0.00 56.86 180
loss_8 16.78 24.59 0.00 148.17 180
loss 9 14.77 24.32 0.00 148.17 180
loss 10 12.82 12.63 0.00 89.37 179
loss 11 24.19 26.29 0.00 148.17 180
loss 12 21.65 26.31 0.00 148.17 179

Output loss measures are expressed in positivesdhr convenience. Losses estimated using quadath
(loss_1to loss_6) are expressed in terms of arBD& for convenience.

Table 3 Pairwise correlation coefficients of output loss measures

loss 1 loss 2 loss 3 loss 4 loss 5 loss 6 lossogs 8 loss 9 loss 10 loss 11 loss 12

loss_ 1 1.00

loss 2 0.95 1.00

loss 3 0.88° 0.85  1.00
loss 4 0.82 079" 0.797 1.00

Sokk kk

loss 5 074 081" 072" 093" 1.00

loss 6 0.75 0.72° 090" 0.88
loss 7 072 076  0.75 0.88"

ok

0.80" 1.00

kk kk

091" 082" 1.00

loss 8 071 0777 073" 085 0917 0777 0.95° 1.00

loss 9 069 0.75° 0.74" 0.85 091" 0.80° 094" 098" 1.00

loss 10 0.6 0.73" 0.69° 090" 096 076 0.67° 0.64° 0.66 1.00

loss 11 0.73 0.79° 0.68° 085 094" 071" 0.78° 087" 085 0.79° 1.00
loss 12 0.6 0.76° 0.69° 0.84" 093" 073" 079" 086 0.88° 0.82° 0.97° 1.00

"p<0.10, p<0.05 p<0.01
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Table4 Summary statistics of independent variables

Mean St. dev. Min M ax Obs.
Agriculture, value added (% of GDP) 13.14 12.36 50.0 53.43 154
Annual equity returns, 3yr average 30.76 18.14 1.17 98.22 74
Annual equity returns, 5yr average 30.52 16.43 428 76.46 72
Bank concentration (%) 68.28 20.11 18.68 100 145
Bank cost-income ratio (%) 66.39 2471 26.66 191.05 145
Bank credit to bank deposits (%) 90.6 47.64 23.63 32.8 174
Bank liquid reserves to bank assets ratio (%) 0.19 0.2 0 1.02 120
Bank net interest margin (%) 4.76 2.73 0.71 1588 431
Bank nonperforming loans to total gross loans (%) .824 5.47 0.1 26.8 95
Bank overhead costs to total assets (%) 414 237 840 11.97 145
Bank ROA (%) 15 1.42 -5.1 491 145
Bank ROE (%) 14.53 11.71 -53.09 49.23 145
Business regulations 5.77 0.97 3.07 8.05 136
Cash surplus/deficit (% of GDP), 3yr average -0.1 .184 -9.03 15.17 97
Cash surplus/deficit (% of GDP), 5yr average -0.79 3.67 -10.61 12.59 82
Cash surplus/deficit(% of GDP) 0.78 5.86 -10.94 082. 107
CPI (%) 6.08 5.85 -1.41 53.23 170
CPI (%), 3yr average 5.79 5.15 -0.61 39.05 165
CPI (%), 5yr average 6.17 6.8 -2.02 57.39 162
Credit market regulations 8.4 1.26 4.45 10 137
Current account balance (% of GDP) -0.47 13.76 3481. 51 179
Current account balance (% of GDP), 3yr average 24-1. 10.91 -25.76 46.56 178
Current account balance (% of GDP), 5yr average 58-1. 9.52 -30.74 44.82 177
De facto fixed 0.52 0.5 0 1 174
De facto floating 0.15 0.36 0 1 174
De facto intermediate 0.33 0.47 0 1 174
Domestic credit to private sector (% of GDP), 3sowth 8.61 22.54 -31.57 220.62 169
Domestic credit to private sector (% of GDP), Ssowgth 8.1 18.89 -20.66 189.07 171
Exports of goods and services (% of GDP) 47.79 B4.8 0.18 234.71 135
External debt stocks (% of GNI) 50.08 40.61 3.65 7.09 120
FDI liabilities (% of GDP) 48.76 58.6 0.73 525.65 171
Financial centres 0.12 0.33 0 1 100
GDP growth in 2006 5.94 4.41 -4.46 34.51 180
GDP growth in 2007 6.12 4 -2.37 25 180
GDP growth over 2002-2006 28.47 20.14 -17.03 123.82 178
GDP growth over 2004-2006 18.07 11.95 -1.56 8735 791
GDP per capita, PPP, in log 8.72 1.3 5.63 11.16 177
General government gross debt (% of GDP) -0.47 6l3.7 -31.34 51 179
Gross domestic savings (% of GDP) 19.5 18.61 -34.61 66.84 167
High income 0.27 0.45 0 1 178
HIPC 0.2 0.4 0 1 180
Housing price growth over 2000-2006 53.91 55.35 .625 228.05 45
Imports of goods and services (% of GDP) 54.11 87.4 0.12 238.6 135
Insurance and financial services (% of commeraalise 4.45 7.72 0 69.98 155
exports)
Labor market regulations 6.28 1.48 2.77 9.4 136
LDC 0.25 0.43 0 1 180
Long-term unemployment (%) 38 20.89 1.1 91.5 42
Low income 0.16 0.37 0 1 178
Low-mid income 0.28 0.45 0 1 178
M2 (% of GDP) 59.29 45.66 8.66 260.47 170
M2 (% of GDP), 3yr change 3.43 12.18 -34.67 96.47 170
M2 (% of GDP), 5yr change 5.98 15.46 -38.29 106.26 165
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M2 to total reserves ratio (%) 7.15 34.27 0 421.89 156
M3 (% of GDP) 43.97 28.84 18.23 186.02 48
M3 (% of GDP), 3yr change 0.71 7.43 -26.88 1203 2 4
M3 (% of GDP), 5yr change 0.79 9.62 -29.97 15.12 0 4
Manufacturing, value added (% of GDP) 13.86 7.36 811. 39.17 142
Market capitalization (% of GDP) 69.6 70.31 0.63 18b 109
Market capitalization (% of GDP), 3yr growth 29.56 34.09 -34.4 167.58 101
Market capitalization (% of GDP), 5yr growth 21.29 27.05 -55.91 132.06 108
Mortgage debt (% of GDP) 38.06 29.41 1.58 100.83 45
Net foreign assets (% of GDP) -21.14 92.13 -294.32454.13 171
Qil exporters 0.17 0.38 0 1 100
Oil rents (% of GDP) 7.03 16.25 0 92.61 177
Portfolio equity liabilities (% of GDP) 12.43 38.84 0 427.11 171
Private credit to GDP, 3yr growth in percentagenpoi 5.51 17.02 -36.21 153.32 152
Private credit to GDP, 5yr growth in percentagenpoi 6.09 21.65 -55.72 176.52 147
Real interest rate (%), 3yr change -3.5 8.04 -41.01 20.1 137
Real interest rate (%), 5yr change -5.45 10.39 261. 3221 134
REER, 3yr growth (%) 4.04 12.91 -35.62 68.18 172
REER, 5yr growth (%) 0.93 20.2 -74.27 58.95 171
REER, deviation from 10yr average (%) -3.26 21.99 160-44 37.68 169
REER, WDI, 3yr growth (%) 4.22 12.13 -15.31 65.47 39
REER, WDI, 5yr growth (%) 1.22 17.72 -61.42 49.72 39
REER, WDI, deviation from 10yr average (%) -0.3 B. -45.83 43.32 92
Regulation, EFW 6.81 0.97 4.15 8.91 137
Regulatory quality, WGI -0.01 0.97 -2.22 1.94 179
Remittance inflows (% of GDP) 4.72 7.03 0 36.24 153
Short-term debt, % of total external debt 14.55 813. 0 68.29 123
Short-term debt, % of total reserves 44.37 72.82 0 525.2 117
Total foreign assets plus liabilities (% of GDP) 5285 323.4 33.74 2381.42 171
Total reserves (% of GDP) 19.78 17.44 0.37 110.17 169
Total reserves in months of imports 4.69 4.93 0.02 40.24 158
Trade (% of GDP) 95.29 53.92 0.27 438.9 170
Unemployment (%) 8.89 6.69 1.1 44.9 100
Upper-mid income 0.29 0.45 0 1 178

Summary statistics are provided based on values i&inoving data outliers, as used in Tobit esionat

(see Table 5 - Table 29). For data sources agiti@thl notes, see Annex 1.

Table 5 Tobit estimations: marginal effects of income on output loss

(€] 2 ®) 8 ) (10) (11)
loss 11  loss 11 loss 11 loss_11 loss 1ks 14 loss 11 loss 11
GDP per capita, PPP, inlog  8.160 9.990" 7.775° 7.3287 9.356"
(0.000) (0.000) (0.000) (0.000) (0.000)
High income (d) 14.623" -7.007
(0.000) (0.238)
Upper-mid income (d) 8.625 5.049
(0.032) (0.187)
Low-mid income (d) -12.725" -5.190
(0.000) (0.210)
Low income (d) -13.214" 7.236
(0.001) (0.244)
Observations 177 178 178 178 178 176 176 176 176
Pseudo R 0.025 0.009 0.003 0.008 0.006 0.025 0.025 0.025 0290.

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comece.
(d) for discrete change of dummy variable from Qtop < 0.05,” p<0.01,” p <0.001
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Table 6 Tobit estimations: marginal effects on output loss across other samples

) 2 ®3) 4 ®) (6) 7 8
loss 11 loss 11 loss 11 loss 11 loss 11 loss 1bks 1d loss 11
HIPC (d) -16.799 -2.988
(0.000) (0.567)
LDC (d) -15.258" 0.907
(0.000) (0.862)
Financial centres (d) 2.966 -5.122
(0.642) (0.434)
Oil exporters (d) -0.272 -2.441
(0.961) (0.655)
GDP per capita, PPP, in log 7.548" 8.368" 8.690° 8.073
(0.000) (0.000) (0.004) (0.003)
Observations 180 180 100 100 177 177 99 99
Pseudo R 0.012 0.011 0.000 0.000 0.025 0.025 0.008 0.008
Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comece.
(d) for discrete change of dummy variable from Q@ to
"p<0.05" p<0.01,” p<0.001
Table 7 Tobit estimations: marginal effects of output growth on output loss
1) (2 ®3) 4) ®) (6) ) 8
loss 11 loss 11 loss 11 loss 11 loss 11 loss 1ks 14 loss 11
GDP growth in 2006 1.450 1.433
(0.002) (0.008)
GDP growth in 2007 0.950 1.200
(0.026) (0.012)
GDP growth over 2002-2006 0.513" 0.592™
(0.000) (0.000)
GDP growth over 2004-2006 0.632" 0.692”
(0.000) (0.000)
GDP per capita, PPP, in log 8.120" 8.493" 09.295° 8.483"
(0.000) (0.000) (0.000) (0.000)
Observations 180 180 178 179 177 177 175 176
Pseudo R 0.009 0.003 0.025 0.013 0.035 0.031 0.061 0.042

Marginal effects; heteroscedasticity robust p-valineparentheses.

The dependent variable is output cost measureldssvhich is expressed in positive values for comeece.

“p<0.05" p<0.01,” p<0.001

Table 8 Tobit estimations: mar ginal effects of domestic credit on output loss

(1) (2 (3) 4)
loss_ 11 loss 11 loss 11 loss 11
Domestic credit to private sector (% of GDP), 3sowgth  0.410° 0.330
(0.007) (0.017)
Domestic credit to private sector (% of GDP), Ssovgth 0.463 0.350
(0.007) (0.016)
GDP per capita, PPP, in log 6.759" 6.869"
(0.000)  (0.000)
Observations 169 171 168 170
Pseudo R 0.019 0.017 0.036 0.035

Marginal effects; heteroscedasticity robust p-valineparentheses.

The dependent variable is output cost measureldssvhich is expressed in positive values for comeece.

“p<0.05" p<0.01,” p<0.001
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Table 9 Tobit estimations: marginal effects of real exchange rate on output loss

PANEL (A) Source of REER variables is Zsolt (2012)

1) 2 3) (4) (5) (6) (7 (8) 9) (10) (11) (12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1&és loss_11 loss 11 loss 11 loss 11 loss 11
REER, deviation from 10yr average (%) 0.230 0.202" 0.132 0.129
(0.018) (0.008) (0.107) (0.094)
REER, 5yr growth (%) 0.216 0.195 0.126 0.135
(0.011) (0.011) (0.120) (0.073)
REER, 3yr growth (%) 0.121 0.262 0.240 0.144
(0.447) (0.092) (0.137) (0.313)
GDP per capita, PPP, in log 8.139" 8.343" 8.837" 6.974" 7.161" 75707 7.0267 7.2377 7.426"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0320 0314 03317 0326 0317 0.339
growth (0.025) (0.031) (0.023) (0.019) (0.024) (0.017)
GDP growth in 2006 1.450° 1.460° 1.367
(0.010) (0.009) (0.014)
Observations 169 171 172 168 170 171 164 166 166 164 166 166
Pseudo R 0.005 0.004 0.001  0.029 0.030 0.029 0.041 0.042 4200 0.052 0.053 0.052
PANEL (B) Source of REER variables is World Deystent Indicators
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1&s loss 11 loss 11 loss 11 loss 11 loss 11
REER, deviation from 10yr average (%) 0.583 0.406 0.328 0.199
(0.039) (0.131) (0.210) (0.387)
REER, 5yr growth (%) 0.372 0.231 0.147 0.140
(0.013) (0.100) (0.286) (0.278)
REER, 3yr growth (%) 0.202 0.383 0.368 0.145
(0.479) (0.176) (0.193) (0.540)
GDP per capita, PPP, in log 7.146" 75587 9.085 6.077 6.656 7.877 7.077° 7.406° 8.076°
(0.000) (0.000) (0.000) (0.002) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0.201 0196 0203 0246 0234 0.248
growth (0.011) (0.016) (0.014) (0.013) (0.017) (0.014)
GDP growth in 2006 3.339° 3427 32853
(0.006) (0.005) (0.007)
Observations 92 93 93 92 93 93 91 92 92 91 92 92
Pseudo R 0.010 0.009 0.001  0.028 0.029 0.031 0.036  0.037 400.0 0.065 0.067 0.067

Marginal effects; heteroscedasticity robust p-valneparentheses. Congo, Dem. Rep. of removed asther for REER, WDI, deviation from 10yr avera@é). Iraq removed as an

outlier for REER variables from Zsolt (2012).

The dependent variable is output cost measureldssvhich is expressed in positive values for comece.

“p<0.05" p<0.01,” p<0.001
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Table 10 Tobit estimations: marginal effects of money supply on output loss

PANEL (A)
(1) () (3) (4) (5) (6) Q) (8) 9) (10) (11) (12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11 s 16s loss 11 loss 11 loss 11 loss 11 loss 11
M2 (% of GDP), 5yr change 0.297 0.225 -0.035 0.014
(0.005) (0.013) (0.799) (0.912)
M2 (% of GDP), 3yr change 0.460™ 0.359" 0.061 0.117
(0.000) (0.000) (0.710) (0.447)
M2 (% of GDP) 0.035 -0.117 -0.117 -0.080
(0.336) (0.015) (0.008) (0.040)
GDP per capita, PPP, in log 7.610" 7.722" 10.428" 6.679" 6.754" 8973 6.634" 6.7267 8.236"
(0.000) (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0338 0312 0327 0332 0308 0.338
growth (0.051) (0.063) (0.021) (0.043) (0.052) (0.015)
GDP growth in 2006 1.546° 1.562° 1.375
(0.005) (0.005) (0.011)
Observations 165 170 170 165 169 169 165 167 166 165 167 166
Pseudo R 0.005  0.007 0.001  0.025  0.029 0.029 0.035  0.036 410.0 0.048 0.049  0.050
PANEL (B)
1) 2 3) (4) (5) (6) (7 (8) 9) (10) (11) (12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1&s loss 11 loss 11 loss 11 loss 11 loss 11
M3 (% of GDP), 5yr change -0.086 0.126 -0.042 -0.121
(0.820) (0.588) (0.865) (0.623)
M3 (% of GDP), 3yr change 0.203 0.392 0.235 0.228
(0.572) (0.142) (0.527) (0.534)
M3 (% of GDP) 0.114 -0.097 -0.092 -0.045
(0.066) (0.064) (0.100) (0.362)
GDP per capita, PPP, in log 7.899" 8.297" 97317 7.424" 8.013" 9556 7119 7.803" 8.866
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0.286 0.213 0461 0386 0278 0.363
growth (0.141) (0.402) (0.003) (0.012) (0.159) (0.027)
GDP growth in 2006 1.954 2012 1585
(0.137) (0.110) (0.076)
Observations 40 42 48 40 42 47 40 42 47 40 42 47
Pseudo R 0.000 0.001 0.006 0.069 0.076 0.068 0.075  0.079 910.0 0.097 0.101  0.110

Marginal effects; heteroscedasticity robust p-valmeparentheses. Luxembourg removed as an ofgfiéi2 (% of GDP).
The dependent variable is output cost measureldssvhich is expressed in positive values for comece.
“p<0.05" p<0.01,” p<0.001
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Table 11 Tobit estimations. marginal effects of current account balance on output loss

1) 2 ®3) 4 ®) (6) O ®) 9 (10) (11) 12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1@s loss 11 loss 11 loss 11 loss 11 loss 11
Current account balance (% of GDP) -0.148 -0.330 -0.089 -0.194
(0.308) (0.020) (0.583) (0.209)
Current account balance (% of GDP), 5yr average -0.229 -0.676" -0.440 -0.514
(0.219) (0.001) (0.047) (0.027)
Current account balance (% of GDP), 3yr average -0.146 -0.466" -0.199 -0.275
(0.379) (0.005) (0.298) (0.138)
GDP per capita, PPP, in log 8.976° 9.838" 9.3177 7.038" 8.138" 7.400° 7575 85347 7.811"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0311 0272 0297 0293 0269  0.290
growth (0.033) (0.041) (0.037) (0.031) (0.033) (0.031)
GDP growth in 2006 1.648° 1.645 1.618
(0.004) (0.002) (0.004)
Observations 179 177 178 176 174 175 167 167 167 7 16 167 167
Pseudo R 0.001 0.001 0.001 0.030 0.034 0.031 0.037 0.040 370.0 0.050 0.054 0.051
Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comeece.
“p<0.05" p<0.01,” p<0.001
Table 12 Tobit estimations. marginal effects of inflation on output loss
) 2 ®3) 4 ®) (6) (7 ) 9 (10) (11) 12)
loss_11 loss_11 loss_11 loss_11 loss_11 loss_11s_1&s loss_11 loss_11 loss_11 loss_11 loss_11
CPI (%), 5yr average -0.241 0.340 0.480 0.127
(0.465) (0.172) (0.030) (0.606)
CPI (%), 3yr average -0.490 0.416 0.744 0.137
(0.162) (0.340) (0.040) (0.721)
CPI (%) -0.453 0.342 0.992 0.392
(0.114) (0.440) (0.070) (0.487)
GDP per capita, PPP, in log 9.236" 9.378" 9246 8.173° 8459" 8817° 7.6577 7.645° 8.050"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0314 0309 0306 0338 0.337 0.337
growth (0.021) (0.021) (0.025) (0.016) (0.016) (0.017)
GDP growth in 2006 1556 1570  1.464
(0.018) (0.016) (0.012)
Observations 162 165 170 162 164 169 160 161 163 160 161 163
Pseudo R 0.001 0.001 0.001 0.027 0.028 0.028 0.040 0.041 420.0 0.052 0.051 0.052

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comece.
“p<0.05" p<0.01,” p<0.001
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Table 13 Tobit estimations. marginal effects of interest rates on output loss

1) @) @) (4) (®) (6) () (8)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s l1és loss 11

Real interest rate (%), 5yr change 0.365 0.340 0.232 0.204
(0.048) (0.047) (0.195) (0.257)
Real interest rate (%), 3yr change 0.223 0.167 0.085 0.001
(0.401) (0.481) (0.716) (0.995)
GDP per capita, PPP, in log 8.227" 8.378" 7.347" 7.312° 7.865" 7.941"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 35ovgth 0283 0296 0.298 0.307
(0.050) (0.039) (0.036) (0.029)
GDP growth in 2006 2.0277  1.941"
(0.000) (0.000)
Observations 134 137 134 137 133 135 133 135
Pseudo R 0.003 0.001 0.023 0.022 0.032 0.031 0.052 0.049

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comeece.
p<0.05" p<0.01” p<0.001

Table 14 Tobit estimations: marginal effects of equity returnson output loss

) @) ©) (4) ®) (6) (7 ®

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1@s loss 11

Annual equity returns, 5yr average 0.224 0.473 0.319 0.186
(0.211) (0.010) (0.035) (0.168)
Annual equity returns, 3yr average 0.095 0.187 0.097 0.049
(0.618) (0.321) (0.521) (0.724)
GDP per capita, PPP, in log 12.185" 9.561° 6.927° 4.806 10.734" 9.181"
(0.000) (0.000) (0.009) (0.044) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3sovgth 0.790" 0.834" 0.866°  0.900"
(0.001) (0.000) (0.000) (0.000)
GDP growth in 2006 51397 5.179"
(0.000)  (0.000)
Observations 72 74 72 74 72 74 72 74
Pseudo R 0.002 0.001 0.024 0.015 0.064 0.058 0.105 0.100

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for coismce.”
p<0.05" p<0.01” p<0.001



Table 15 Tobit estimations: marginal effects of housing market on output loss

1) ) @) (4) ®) (6) (7)

@)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11 s 1ds loss 11
Housing price growth over 2000-2006 0.352 0.364™ 0.303" 0.259"
(0.000) (0.000) (0.002) (0.004)
Mortgage debt (% of GDP) -0.139 -0.131 -0.356" -0.203
(0.219) (0.210) (0.000) (0.156)
GDP per capita, PPP, in log 4.173 -0.591 0.199 1534 6.455 8.215
(0.509) (0.941) (0.973) (0.811) (0.328) (0.264)
Domestic credit to private sector (% of GDP), 3sovgth 0.227 0.4671 0.250 0.427
(0.044) (0.035) (0.059) (0.044)
GDP growth in 2006 2972  4.796
(0.078) (0.059)
Observations 45 45 45 45 45 45 45 45
Pseudo R 0.057 0.002 0.058 0.002 0.070 0.039 0.077 0.057
Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comeece.
“p<0.05" p<0.01,” p<0.001
Table 16 Tobit estimations: marginal effects of budget balance on output loss
1) (2 3 4) 5) (6) ) () (10) (11) 12)
loss 11 loss_11 loss 11 loss 11 loss_11 loss 11s 1&s loss_11 loss_ 11 loss 11 loss 11
Cash surplus/deficit(% of GDP) 0.210 -0.001 0.018 -0.033
(0.553) (0.996) (0.936) (0.886)
Cash surplus/deficit (% of GDP), 3yr average 0.721 0.256 0.299 -0.122
(0.168) (0.606) (0.512) (0.798)
Cash surplus/deficit (% of GDP), 5yr average 1.358 0.728 0.400
(0.035) (0.253) (0.455)
GDP per capita, PPP, in log 7.758" 6.798" 7.1107 5.805  4.637 6.176° 5.262° 7.472"
(0.000) (0.000) (0.000) (0.000) (0.007) (0.009) (0.001) (0.006) (0.000)
Domestic credit to private sector (% of GDP), 3sovgth 0360 0.371 0379 0394 0.381
(0.029) (0.032) (0.037) (0.023) (0.023) (0.027)
GDP growth in 2006 1.893 2105 3.563
(0.130) (0.108) (0.002)
Observations 107 97 82 107 97 82 106 97 106 97 82
Pseudo R 0.000 0.002 0.004 0.017 0.012 0.016 0.034 0.031 380.0 0.045 0.043 0.063

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for commce.
“p<0.05" p<0.01,” p<0.001
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Table 17 Tobit estimations: marginal effects of government debt on output loss

1) ) ©) (4)

loss 11 loss 11 loss 11 loss 11

General government gross debt (% of GDP) -0.1480.330  -0.089 -0.194
(0.308) (0.020) (0.583) (0.209)

GDP per capita, PPP, in log 8.976" 7.038" 7.575"
(0.000) (0.000) (0.000)

Domestic credit to private sector (% of GDP), 35ovgth 0.317  0.293
(0.033) (0.031)

GDP growth in 2006 1.648"
(0.004)

Observations 179 176 167 167

Pseudo R 0.001 0.030 0.037 0.050

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comce.
"p<0.05" p<0.01," p<0.001

Table 18 Tobit estimations. marginal effects of savings on output loss

1) @ ©) 4)

loss 11 loss 11 loss 11 loss 11

Gross domestic savings (% of GDP) 0268 -0.034 0.069  -0.161
(0.001) (0.740) (0.538) (0.228)

GDP per capita, PPP, in log 8.076" 5.883" 7.7927
(0.000) (0.001) (0.000)

Domestic credit to private sector (% of GDP), 3sovath 0.340 0.336
(0.019) (0.018)

GDP growth in 2006 1.910
(0.008)

Observations 167 166 160 160

Pseudo R 0.005 0.022 0.034 0.049

Marginal effects; heteroscedasticity robust p-valimeparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comce.
"p<0.05" p<0.01," p<0.001

Table 19 Tobit estimations. marginal effects of unemployment on output loss

(1) &) ©) “ ®) (6) ) (8)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11 s 1és loss 11

Unemployment (%) -0.650 -0.339 -0.212 -0.290
(0.007) (0.227) (0.402) (0.250)
Long-term unemployment (%) -0.011 -0.051 0.146 -0.031
(0.944) (0.800) (0.374) (0.855)
GDP per capita, PPP, in log 8.469"  -11.863 5889”7 -13.755 7.814"  10.053
(0.000) (0.273) (0.001) (0.157) (0.000)  (0.158)
Domestic credit to private sector (% 0.377 0.416 0.392 0.284
of GDP), 3yr growth (0.028)  (0.043) (0.025) (0.062)
GDP growth in 2006 2.218"  9.375"
(0.000)  (0.000)
Observations 100 42 99 41 98 41 98 41
Pseudo R 0.004 0.000 0.016 0.004 0.037 0.034 0.060 0.090

Marginal effects; heteroscedasticity robust p-valimeparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comce.
“p<0.05" p<0.01,” p<0.001

35



Table 20 Tobit estimations: mar ginal effects of reserveson output loss

PANEL (A)
1) @) ®3) 4 ®) (6) (7 ®
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 14s loss 11
Short-term debt, % of total reserves 0.040 0.029 0.009 0.004
(0.328) (0.499) (0.783) (0.900)
M2 to total reserves ratio (%) : 0.121" 0.128" 0.114"
(0.000) (0.000) (0.000) (0.000)
GDP per capita, PPP, in log 9.134" 8.586" 7.741" 7.432" 7.433" 7.107"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0.757" 0320 0.674" 0.326
growth (0.000) (0.038) (0.001) (0.027)
GDP growth in 2006 1.302°  1.406
(0.004) (0.008)
Observations 117 156 117 156 115 153 115 153
Pseudo R 0.002 0.003 0.022 0.028 0.046 0.039 0.057 0.050
PANEL (B)
@) @) ®3) 4 ®) (6) (7 8
loss_11 loss_11 loss_11 loss_11 loss 11 loss_11s_1&s loss_11
Total reserves in months of imports -0.567 -0.539 -0.240 -0.273
(0.036) (0.014) (0.276) (0.212)
Total reserves (% of GDP) -0.093 -0.129 -0.011 -0.032
(0.198) (0.043) (0.887) (0.660)
GDP per capita, PPP, in log 8.802" 8.775" 7.466° 7.253° 8.540" 7.245"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0317 0334 0.331 0.340
growth (0.024) (0.026) (0.018) (0.020)
GDP growth in 2006 2.3407 1.439
(0.000) (0.009)
Observations 158 169 158 169 156 165 156 165
Pseudo R 0.002 0.001 0.027 0.029 0.039 0.041 0.065 0.052
Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for commce.
"p<0.05" p<0.01," p<0.001
Table 21 Tobit estimations: mar ginal effects of external debt on output loss
) @) ®3) 4 (©) (6) (7 (C)
loss 11 loss_11 loss 11 loss_11 loss 11 loss_11s 1ds loss 11
External debt stocks (% of GNI) -0.030 0.007 -0.030 -0.019
(0.553) (0.894) (0.490) (0.686)
Short-term debt, % of total external debt 0.429 0.263 0.134 0.035
(0.022) (0.092) (0.281) (0.775)
GDP per capita, PPP, in log 9.973" 8.393" 8266° 7.550° 7.981" 7.624"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0.8317 0.730" 0.748" 0.666"
growth (0.000) (0.000) (0.000) (0.001)
GDP growth in 2006 1.077  1.267
(0.014) (0.006)
Observations 120 123 120 123 114 117 114 117
Pseudo R 0.000 0.009 0.025 0.026 0.057 0.049 0.065 0.059

Marginal effects; heteroscedasticity robust p-valimeparentheses.
The dependent variatBIe is output cost measureldssvhich is expressed in positive values for comece.
"p<0.05" p<0.01," p<0.001
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Table 22 Tobit estimations. marginal effects of exchangerateregime on output loss

1) ) ®) (4) ®) (6) () @) (9) (10) (11) (12)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1&s loss 11 loss 11 loss 11 loss 11 loss 11

De facto fixed (d) 6.397 2.492 2.833 3.761
(0.070) (0.444) (0.391) (0.238)
De facto intermediate (d) -8.185 -0.980 0.795 -1.530
(0.014) (0.771) (0.814) (0.648)
De facto floating (d) 2.007 -3.187 -6.257 -4.657
(0.672) (0.521) (0.218) (0.338)
GDP per capita, PPP, in log 7.990" 8.059" 8.353" 6.463° 6.795" 6.943" 6.4927 6.6277 6.983"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0334 0334 0348 0343 0337 0.357
growth (0.017) (0.021) (0.013) (0.011) (0.016) (0.011)
GDP growth in 2006 1585 1.587° 1524
(0.007) (0.007) (0.009)
Observations 174 174 174 174 174 174 166 166 166 166 166 166
Pseudo R 0.002 0.003 0.000 0.025 0.024 0.025 0.037 0.036 380.0 0.050 0.049 0.050

Marginal effects; heteroscedasticity robust p-valneparentheses. The dependent variable is oagistimeasure loss_11, which is expressed in pesitilues for convenience.
(d) for discrete change of dummy variable from Qtop < 0.05,” p<0.01,” p <0.001

Table 23 Tobit estimations: mar ginal effects of banking sector characteristics on output loss

PANEL (A)
(1) 2 3) (4) (5) (6) (7 (8) 9) (10) (11) (12)
loss_ 11 loss 11 loss 11 loss 11 loss 11 loss_11s 1Gs loss 11 loss 11 loss 11 loss 11 loss_11
Bank credit to bank deposits (%) (a) 0.204 0.141 0.066 0.065
(0.000) (0.001) (0.103) (0.082)
Bank ROA (%) (b) 3.659 3.476 3.606 2.172
(0.021) (0.025) (0.024) (0.115)
Bank ROE (%) (c) 0.084 0.051 0.072 -0.031
(0.622) (0.722) (0.617) (0.819)
GDP per capita, PPP, in log 6.115° 7.018" 7.173" 6.124"7 4.919" 4981 6.153"° 5087 5157
(0.000) (0.000) (0.000) (0.000) (0.001) (0.001) (0.000) (0.001) (0.001)
Domestic credit to private sector (% of GDP), 3yr 0.250 0.654° 0662 0.265 0.720° 0.730"
growth (0.067) (0.000) (0.000) (0.052) (0.000) (0.000)
GDP growth in 2006 1.540° 1.932° 2107
(0.005) (0.006) (0.004)
Observations 174 145 145 174 144 144 168 141 141 168 141 141
Pseudo R 0.021 0.005  0.000 0.034 0.022 0.017 0.038 0.046 400.0 0.050 0.063 0.061

(a) Private credit by deposit money banks as aestfadlemand, time and saving deposits in depositepbanks. Higher values proxy for higher interraéidn efficiency. (b) Average
return on assets (net income/total assets). Higllaes proxy for higher bank profitability. (c) Arage return on equity (net income/total equits)gher values proxy for higher bank
profitability. (a), (b), (c) Source: Financial Gtture Dataset, Beck and Demirgui¢-Kunt (2009).
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PANEL (B)

1) ) ®) (4) ©) (6) @) (8) (9) (10) (11) (12)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11 s 1és loss 11 loss 11 loss 11 loss 11  loss 11

Bank overhead costs to total assets (%) (a) -J.232 -0.585 -0.167 0.158
(0.004) (0.511) (0.849) (0.853)
Bank net interest margin (%) (b) -1.316 0.728 0.895 0.664
(0.047) (0.456) (0.366) (0.437)
Bank concentration (%) (c) -0.079 -0.023 0.022 0.001
(0.470) (0.829) (0.832) (0.993)
GDP per capita, PPP, in log 6.697° 7.850° 7.152° 4869 5740° 5.030° 5267 5618 5145
(0.000) (0.000) (0.000) (0.004) (0.004) (0.001) (0.005) (0.005) (0.001)
Domestic credit to private sector (% of GDP), 0.660° 0.683° 0.664" 0.731" 0.743° 0.729"
3yr growth (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
GDP growth in 2006 2.097° 1.939° 2.091
(0.004) (0.005) (0.003)
Observations 145 143 145 144 142 144 141 139 141 1 14 139 141
Pseudo R 0.005 0.003 0.000 0.017 0.017 0.017 0.040 0.043 0400. 0.061 0.062 0.061

(a) Accounting value of a bank's overhead costssisare of its total assets. Higher values prokjoiwer efficiency. (b) Accounting value of bank'st interest revenue as a share of its
interest-bearing (total earning) assets. Highanasproxy for lower efficiency. (c) Assets of thtaggest banks as a share of assets of all comahéanks. Higher values proxy for
higher banking sector concentration. (a), (b)S@lirce: Financial Structure Dataset, Beck and DggipiKunt (2009).

PANEL (C)
1) ) 3 4) ©) (6) (7) ®) 9) (10) (11) 12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11 s 1&s loss_11 loss 11 loss 11 loss 11  loss 11
Bank cost-income ratio (%) (a) -0.233 -0.125 -0.124 -0.061
(0.001) (0.070) (0.070) (0.406)
Bank liquid reserves to bank assets ratio -25.238 -5.432 5.339 3.838
(%) (b) (0.029) (0.567) (0.546) (0.644)
Bank nonperforming loans to total gross -0.991 -0.368 -0.154 0.384
loans (%) (b) (0.076) (0.584) (0.820) (0.519)
GDP per capita, PPP, in log 6.438" 8791" 5.363 4315  7.264" 3.288 4.810° 7.230" 8.325"
(0.000) (0.000) (0.015) (0.004) (0.000) (0.125) (0.006) (0.000) (0.000)
Domestic credit to private sector (% of 0.659"  0.347 0.399 0.726"  0.350 0.413
GDP), 3yr growth (0.000) (0.034) (0.033) (0.000) (0.028) (0.026)
GDP growth in 2006 2.041" 1.438 4706
(0.005) (0.034) (0.001)
Observations 145 120 95 144 119 95 141 116 93 141 16 1 93
Pseudo R 0.006 0.005 0.005 0.019 0.022 0.010 0.042 0.035 0320. 0.061 0.045 0.061

(a) Total costs as a share of total income ofathmercial banks. Higher values proxy for lower@éicy. (b) Source: World Development Indicators.
Marginal effects; heteroscedasticity robust p-valimeparentheses The dependent variable is outgtinteasure loss_11, which is expressed in positilees for convenience.

*hk

"p<0.05" p<0.01," p<0.001
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Table 24 Tobit estimations. marginal effects of stock market size on output loss

@) 2 ®3) 4 ®) (6) ) ®) 9 (10) (11) 12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11 s 1@s loss 11 loss 11 loss 11 loss 11 loss 11
Market capitalization (% of GDP) 0.021 -0.073 -0.085 -0.080
(0.399) (0.030) (0.042) (0.029)
Market capitalization (% of GDP), 3yr growth 0.033 -0.048 -0.125 -0.166
(0.602) (0.430) (0.072) (0.018)
Market capitalization (% of GDP), 5yr growth 0.023 -0.077 -0.243 -0.211
(0.764) (0.348) (0.014) (0.013)
GDP per capita, PPP, in log 12.027° 10.135" 10.097" 9.937" 7.882" 8.151° 10.205° 11.486° 8.430"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Domestic credit to private sector (% of GDP), 3yr 0.376  0.395 0453 0391 0434  0.456
growth (0.012) (0.008) (0.003) (0.009) (0.002) (0.003)
GDP growth in 2006 2.150 5.223° 2.031
(0.189) (0.000) (0.222)
Observations 109 101 108 109 101 108 107 100 107 7 10 100 107
Pseudo R 0.000 0.000 0.000 0.025 0.020 0.022 0.045 0.039 470.0 0.057 0.084 0.058

Marginal effects; heteroscedasticity robust p-valneparentheses. The dependent variable is oagistimeasure loss_11, which is expressed in pesitilues for convenience.
“p<0.05" p<0.01,” p<0.001

Table 25 Tobit estimations: marginal effects of financial openness on output loss

1) @) @) (4) ®) (6) () (8)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1és loss 11

Net foreign assets (% of GDP) 0.001 -0.042 -0.024 -0.036
(0.970) (0.023) (0.224) (0.094)
Total foreign assets plus liabilities (% of GDP) 0.008 -0.005 -0.009 -0.007
(0.129) (0.450) (0.125) (0.197)
GDP per capita, PPP, in log 8.988" 8.620" 7.363" 7.685° 7.702" 7.417"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 35ovgth 0.304 0.343 0304 0.351
(0.030) (0.013) (0.024) (0.010)
GDP growth in 2006 1.665  1.541
(0.002) (0.006)
Observations 171 171 170 170 164 164 164 164
Pseudo R 0.000 0.002 0.026 0.024 0.036 0.037 0.050 0.050

Marginal effects; heteroscedasticity robust p-valmeparentheses. Luxembourg removed as an ofgliétet foreign assets (% of GDP) and
Total foreign assets plus liabilities (% of GDPhéria removed as an outlier for Net foreign asééi®f GDP).

The dependent variable is output cost measureldssvhich is expressed in positive values for comeece.

(d) for discrete change of dummy variable frono @ t

*p < 0.05, * p<0.01, **p<0.001
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Table 26 Tobit estimations: marginal effects of capital and income flows on output loss

1) @) ®) (4) ®) (6) (") @) (9) (10) (1) (12)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1@s loss 11 loss 11 loss 11 loss 11 loss 11

FDI liabilities (% of GDP) 0.017 -0.002 0.011 0.013
(0.655) (0.946) (0.701) (0.655)
Portfolio equity liabilities (% of GDP) 0.104™ 0.019 -0.018 -0.001
(0.000) (0.741) (0.743) (0.986)
Remittance inflows (% of GDP) -0.534 0.022 0.066 0.213
(0.065) (0.938) (0.813) (0.387)
GDP per capita, PPP, in log 8.035" 7.828" 9467° 6.636 6.868" 7981  6.583" 6.666  9.038"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0329 0337 0339 0342 0339 0.344
growth (0.019) (0.023) (0.027) (0.013) (0.016) (0.020)
GDP growth in 2006 1585 1.587° 2.240"
(0.004) (0.005) (0.000)
Observations 171 171 153 170 170 153 164 164 150 164 164 150
Pseudo R 0.000 0.004 0.003 0.024  0.024 0.028 0.035  0.036 430.0 0.049 0.049  0.066

Marginal effects; heteroscedasticity robust p-valmeparentheses. Luxembourg removed as an ofdfi&DI liabilities (% of GDP) and Portfolio equitiabilities (% of GDP);
Seychelles and Liberia removed as outliers for Range inflows (% of GDP). The dependent variabletitput cost measure loss_11, which is expressgdsitive values for
convenience. p < 0.05,” p<0.01,” p<0.001

Table 27 Tobit estimations. marginal effects of trade openness on output loss

1) ) ®) (4) ®) (6) () @) (9) (10) (11) (12)

loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1&és loss 11 loss 11 loss 11 loss 11 loss_11

Trade (% of GDP) 0.065 0.008 0.025 0.012
(0.021) (0.767) (0.279) (0.622)
Exports of goods and services (% of GDP) 0.073 -0.013 0.039 0.001
(0.143) (0.758) (0.389) (0.987)
Imports of goods and services (% of GDP) 0.024 0.003 0.023 -0.001
(0.661) (0.952) (0.635) (0.982)
GDP per capita, PPP, in log 77017  7.642" 75197 6.098" 5.348" 56700 6.293° 6.660° 6.671
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0336 0366 0358 0350 0.372 0.377
growth (0.018) (0.023) (0.022) (0.014) (0.020) (0.018)
GDP growth in 2006 1589 2.2957 2.297"
(0.007) (0.001) (0.000)
Observations 170 135 135 169 135 135 163 132 132 163 132 132
Pseudo R 0.003 0.001  0.000 0.022 0.019 0.019 0.034 0.036 360.0 0.047 0.056 0.056

Marginal effects; heteroscedasticity robust p-valineparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comece.
“p<0.05" p<0.01,” p<0.001
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Table 28 Tobit estimations. marginal effects of sectoral composition on output loss

PANEL (A)

) ) ®3) 4 ®) (6) (7 ®)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1ds loss 11
Oil rents (% of GDP) -0.013 -0.071 0.065 -0.045
(0.913) (0.576) (0.636) (0.750)
Insurance and financial services (% of commer@alise exports) 0.257 -0.149 -0.162 -0.103
(0.215) (0.474) (0.392) (0.549)
GDP per capita, PPP, in log 8559 9.219° 7.020" 7.903" 7.147" 8590”7
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3sovath 0.346  0.346  0.344 0.359
(0.020) (0.026) (0.015) (0.019)
GDP growth in 2006 1466  2.2037
(0.013) (0.000)
Observations 177 155 176 155 167 152 167 152
Pseudo R 0.000 0.001 0.028 0.027 0.040 0.042 0.051 0.065
PANEL (B)
1) (2) 3 4) (©) (6) (7 (C)
loss 11  loss 11 loss_11 loss 11 loss 11 loss 11s 1@s loss 11
Agriculture, value added (% of GDP) -0.763 -0.003 -0.032 0.113
(0.000) (0.994) (0.925) (0.718)
Manufacturing, value added (% of GDP) 0.263 0.027 0.122 0.058
(0.268) (0.898) (0.588) (0.790)
GDP per capita, PPP, in log 8.713" 8.573" 6.774 7.0717 8.879" 7.9947
(0.001) (0.000) (0.009) (0.000) (0.001) (0.000)
Domestic credit to private sector (% of GDP), 3sovath 0.325 0311 0.326 0.317
(0.026) (0.032) (0.020) (0.022)
GDP growth in 2006 2.3207 2.297"
(0.000) (0.000)
Observations 154 142 153 142 147 137 147 137
Pseudo R 0.017 0.001 0.024 0.023 0.036 0.034 0.061 0.060

Marginal effects; heteroscedasticity robust p-valimeparentheses.
The dependent variable is output cost measureldssvhich is expressed in positive values for comce.
p <0.05" p<0.01, p<0.001
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Table 29 Tobit estimations. marginal effects of regulation on output loss

PANEL (A)
(1) (2) (3) 4) (5) (6) (7 (8)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1ds loss 11
Regulatory quality, WGI (a) 9.402 2.286 -0.564 1.629
(0.000) (0.415) (0.848) (0.573)
Regulation, EFW (b) 6.289 1.289 -0.220 1.312
(0.004) (0.534) (0.911) (0.473)
GDP per capita, PPP, in log 6.790" 8.021" 7.079" 6.765° 5847 7.141"
(0.000) (0.000) (0.000) (0.000) (0.004) (0.000)
Domestic credit to private sector (% of GDP), 3sovgth 0333 0.335 0.335 0.353
(0.018) (0.027) (0.014) (0.023)
GDP growth in 2006 1578 2.586"
(0.004) (0.000)
Observations 179 137 177 136 168 134 168 134
Pseudo R 0.019 0.007  0.025 0.024  0.036 0.038 0.049  0.063

(a) Scale -2.5 to 2.5, with higher values indiogiretter regulatory quality. Source: Worldwide Gmaace Indicators. (b) Composite index of creditkag labour market and business
regulations. Scale of 1 to 10, with higher valuefidgating higher degree of liberalisation. Soueeonomic Freedom of the World.

PANEL (B)
1) 2) ®3) 4) (5) (6) (7 8 ©) (10) (11) (12)
loss 11 loss 11 loss 11 loss 11 loss 11 loss 11s 1&s loss 11 loss 11 loss 11 loss 11 loss_11
Credit market regulations (a) 6.497 3.022 2.016 3.014
(0.003) (0.173) (0.361) (0.181)
Labor market regulations (a) 1.461 0.138 -0.310 -0.022
(0.162) (0.879) (0.711) (0.977)
Business regulations (a) 5.948" -0.001 -1.641 0.075
(0.007) (0.999) (0.429) (0.970)
GDP per capita, PPP, in log 7.130" 8.924" 895" 5887° 7.2377 7789 6.394" 7.878" 7.848"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Domestic credit to private sector (% of GDP), 3yr 0320 0343 035f 0341 0365 0.364
growth (0.028) (0.028) (0.023) (0.021) (0.022) (0.022)
GDP growth in 2006 2.642" 2.387" 2.3907
(0.000) (0.000) (0.000)
Observations 137 136 136 136 135 135 134 133 133 134 133 133
Pseudo R 0.013 0.001 0.007 0.026 0.027 0.027 0.039 0.043 430.0 0.066 0.066 0.066

(a) Scale of 1 to 10, with higher values indicatimigher degree of liberalisation. Source: Econorm@edom of the World.
Marginal effects; heteroscedasticity robust p-valimeparentheses.

The dependent variable is output cost measureldssvhich is expressed in positive values for comece.

"p<0.05" p<0.01," p<0.001
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Annex 1 Data sources and additional

notes on independent variables

Variable

Source

Note(s)

Agriculture, value
added (% of GDP)

World Development Indicators,
The World Bank

Annual equity returns

World Development Indicators,
The World Bank

S&P Global Equity Indices (annual % change)

Bank concentration
(%)

Financial Structure Dataset, Beck
and Demirgiig-Kunt (2009)

Assets of three largest banks as a share of adsats
commercial banks. Higher values proxy for higherkiag
sector concentration.

Bank cost-income
ratio (%)

Financial Structure Dataset, Beck
and Demirgic-Kunt (2009)

Total costs as a share of total income of all conerak
banks. Higher values proxy for lower efficiency.

Bank credit to bank
deposits (%)

Financial Structure Dataset, Beck
and Demirgig-Kunt (2009)

Private credit by deposit money banks as a share of
demand, time and saving deposits in deposit moaakd
Higher values proxy for higher intermediation afiacy.

Bank liquid reserves
to bank assets ratio
(%)

World Development Indicators,
The World Bank

Defined as ratio of domestic currency holdings degosits
with the monetary authorities to claims on other
governments, nonfinancial public enterprises, tlinape
sector, and other banking institutions.

Bank net interest
margin (%)

Financial Structure Dataset, Beck
and Demirgiig-Kunt (2009)

Accounting value of bank's net interest revenua sisare
of its interest-bearing (total earning) assets hidigralues
proxy for lower efficiency.

Bank nonperforming
loans to total gross
loans (%)

World Development Indicators,
The World Bank

Defined as the value of nonperforming loans dividgdhe
total value of the loan portfolio (including nonfeming
loans before the deduction of specific loan-logs/{gions).

Bank overhead costs
to total assets (%)

Financial Structure Dataset, Beck
and Demirgicg-Kunt (2009)

Accounting value of a bank's overhead costs asid sif
its total assets. Higher values proxy for lowercihcy.

Bank ROA (%)

Financial Structure Dataset, Beck
and Demirgiig-Kunt (2009)

Average return on assets (net income/total asddigher
values proxy for higher bank profitability.

Bank ROE (%)

Financial Structure Dataset, Beck
and Demirgic-Kunt (2009)

Average return on equity (net income/total equitigher
values proxy for higher bank profitability.

Business regulations

Economic Freedom of the World
database, Gwartney, Hall, and
Lawson (2010)

Composite index of regulations on price controls,
administrative requirements, bureaucracy costsjragea
business, extra payments/bribes, licensing reistnigt cost
of tax compliance. Scale of 1 to 10, with higheluea
indicating higher degree of liberalisation.

Cash surplus/deficit
(% of GDP)

World Development Indicators,
The World Bank

CPI (%)

World Development Indicators,
The World Bank

Inflation, consumer prices (annual %)
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Credit market
regulations

Economic Freedom of the World
database, Gwartney, Hall, and
Lawson (2010)

Composite index of regulations on ownership of lsank
foreign bank competition, private sector credit andrest
rate controls. Scale of 1 to 10, with higher valingicating
higher degree of liberalisation.

Current account
balance (% of GDP)

World Economic Outlook (April
2011), IMF

De facto fixed

llzetzki, Reinhart and Rogoff
(2008)

Dummy for de facto fixed exchange rate arrangeriment
2007.

De facto floating

llzetzki, Reinhart and Rogoff
(2008)

Dummy for de facto floating exchange rate arrangsrire
2007.

De facto intermediate

| llzetzki, Reinhart and Rogoff
(2008)

Dummy for de facto intermediate exchange rate
arrangement in 2007.

Domestic credit to
private sector (% of
GDP)

World Development Indicators,
The World Bank

Defined as financial resources provided to thegtev
sector, such as through loans, purchases of nagequi
securities, and trade credits and other accoun&svable
that establish a claim for repayment. For some t@mm
these claims include credit to public enterprises.

Exports of goods ang
services (% of GDP)

World Development Indicators,
The World Bank

External debt stocks
(% of GNI)

World Development Indicators,
The World Bank

Defined as debt owed to nonresidents repayableréigh
currency, goods, or services. Total external debité sum
of public, publicly guaranteed, and private nonguméeed
long-term debt, use of IMF credit, and short-terebtd

FDI liabilities (% of
GDP)

Updated and extended version of
the External Wealth of Nations
Mark Il database, Lane and Miles
Ferretti (2007)

Financial centers

Rose and Spiegel (2010) datas

Dummy for financial centres as defined by highaatf
eexternal assets and liabilities to GDP in Rose $ypiegel
(2010).

GDP growth

World Economic Outlook (April
2011), IMF

GDP per capita, PPPR
in log

, World Development Indicators,
The World Bank

GDP per capita, PPP (constant 2005 internationah$yg-
levels.

General government
gross debt (% of
GDP)

World Economic Outlook (April
2011), IMF

Gross domestic
savings (% of GDP)

World Development Indicators,
The World Bank

High income

The World Bank

Dummy for High-incomeraomies.
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HIPC

Catini, Panizza and Saade (2010

Dummy fonvieindebted Poor Countries.

Housing price growth
over 2000-2006

Rose and Spiegel (2010) datase

Imports of goods and
services (% of GDP)

World Development Indicators,
The World Bank

Insurance and
financial services (%
of commercial
service exports)

World Development Indicators,
The World Bank

Labour market

Economic Freedom of the World
database, Gwartney, Hall, and

Composite index of regulations on minimum wagengir
and firing regulations, centralized collective k&ning,
mandated cost of hiring, mandated cost of workemiisal,

regulations Lawson (2010) conscription. Scale of 1 to 10, with higher valuedicating
higher degree of liberalisation.

LDC Catini, Panizza and Saade (2010 Dummy for t Baveloped Countries.

Long-term World Development Indicators,

unemployment (%)

The World Bank

Long-term unemployment (% of total unemployment)

Low income

The World Bank

Dummy for Low-income eoaries

Low-mid income

The World Bank

Dummy for Lower-migdihcome economies

M2 (% of GDP)

World Development Indicators,
The World Bank

Money and quasi money (M2) (% of GDP); money and
quasi money defined as the sum of currency outsaeés,
demand deposits other than those of the central
government, and the time, savings, and foreigrecay
deposits of resident sectors other than the central
government.

M2 to total reserves
ratio (%)

World Development Indicators,
The World Bank

Money and quasi money (M2) to total reserves ratio

M3 (% of GDP)

World Development Indicators,
The World Bank

Liquid liabilities (M3) (% of GDP); liquid liabiliies defined
as the sum of currency and deposits in the celénak
(MO0), plus transferable deposits and electronicengay
(M1), plus time and savings deposits, foreign qucye
transferable deposits, certificates of deposit, saalirities
repurchase agreements (M2), plus travellers chéaleign
currency time deposits, commercial paper, and shafre
mutual funds or market funds held by residents.

Manufacturing, value
added (% of GDP)

World Development Indicators,
The World Bank

Market capitalization
(% of GDP)

World Development Indicators,
The World Bank

Market capitalization of listed companies (% of GDP
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Mortgage debt (% of
GDP)

Rose and Spiegel (2010) datase

Net foreign assets (9
of GDP)

Updated and extended version of
o the External Wealth of Nations
Mark Il database, Lane and Miles
Ferretti (2007)

_Net foreign assets equal total assets minus fatailities.

Oil exporters

Rose and Spiegel (2010) datase

Dummy for oil exporters as defined in Rose andggl
(2010).

—

Qil rents (% of GDP)

World Development Indicators,
The World Bank

Qil rents defined as the difference between theevaf
crude oil production at world prices and total sasit
production.

Portfolio equity
liabilities (% of
GDP)

Updated and extended version of
the External Wealth of Nations
Mark Il database, Lane and Miles
Ferretti (2007)

Real interest rate (%

World Development Indicators,
The World Bank

REER

Darvas (2012) dataset

Real Effective Exch&taje

REER, WDI

World Development Indicators,
The World Bank

Real Effective Exchange Rate

Regulation, EFW

Economic Freedom of the World
database, Gwartney, Hall, and
Lawson (2010)

Composite index of credit market, labour market and
business regulations. Scale of 1 to 10, with higladues
indicating higher degree of liberalisation.

Regulatory quality,
WGI

Worldwide Governance Indicators
The World Bank, Kaufmann,
Kraay and Mastruzzi (2010)

Regulatory quality index capturing perceptionstf t
,ability of the government to formulate and implemen
sound policies and regulations that permit and ptem
private sector development. Scale -2.5 to 2.5, higher
values indicating better regulatory quality.

Remittance inflows
(% of GDP)

Financial Structure Dataset, Beck
and Demirguig-Kunt (2009)

Net remittance inflows as a share of GDP

Short-term debt, % o
total external debt

f World Development Indicators,
The World Bank

Short-term debt defined as all debt having an pabi
maturity of one year or less and interest in agrearlong-
term debt.

Short-term debt, % o
total reserves

f World Development Indicators,
The World Bank

Short-term debt defined as all debt having an pabi
maturity of one year or less and interest in agrearlong-
term debt.

Total foreign assets
plus liabilities (% of
GDP)

Updated and extended version of
the External Wealth of Nations
Mark Il database, Lane and Miles
Ferretti (2007)

Total assets equal FDI assets+portfolio equitytassiebt
assets+derivatives assets+FX reserves. Totalitiabil
-equal FDI liabilities+portfolio equity liabilitiesdebt
liabilities+derivatives liabilities.

Total reserves (% of
GDP)

World Development Indicators,
The World Bank

Total reserves defined as holdings of monetary,ggpdcial
drawing rights, reserves of IMF members held bylME,
and holdings of foreign exchange under the comtfol
monetary authorities.
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Total reserves in
months of imports

World Development Indicators,
The World Bank

Defined as a number of months of imports of goauds$ a
services a country could pay for using its totakrges
[Reserves/(Imports/12)].

Trade (% of GDP)

World Development Indicators,
The World Bank

Trade equals exports plus imports of goods andcsv

Unemployment (%)

World Development Indicators,
The World Bank

Unemployment, total (% of total labour force)

Upper-mid income

The World Bank

Dummy for upper-di@income economies
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Annex 2 Figures of actual versustrend output developments

Graphs below help to better visualise how the tevgivain output loss measures fit the data acrodshalg
sample. Blue lines mark actual GDP developmentsl IRes mark individual starting points of recessiand the
estimated output growth and level trends at thasiate in time. Green lines mark individual startipgints of
slowdowns and the estimated output growth and laeeids at those points in time. See text and Takfler more

information on how this data was used to genergtimates of output losses associated with thescrisi
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Armenia

Real GDP quarterhy level, in log

Real GOF annual level, in log

Real GDP y-c-y growth, in %

Real GDP g-o-q growth, in %

84

8.2

T8

L T.0

(41114

7040

GODE

10

0 /\___-»-

4]
-1

3
BODE &
7L00E
1900

15002

L =20

(4]1Fs

oioz

GO0

T2

8.8

6.6
.4
8.2

3
BODE &
7L00E

1900

-500E

tbLioz
|boioz
| bEODE il
| bRO0E _m
Ibnoz
| bapoz
| bzonz

IbLinz
IboLDE
| bEODE i
| bRO0E _m
| b20oz
}boonz
}bsO0z

— rta] = trend-rec— trend-shw.

— grtual —trend-slow. bS] =— trend-rec— trend-show.

m—prend-slow.

— grtual

Awustralia

Real GDP quarterhy level, in log

Real GOF annual level, in log

Real GDP y-c-y growth, in %

Real GDP g-o-q growth, in %

T.25

q4I0E
1040

| GO0E

3
BO0Z ot
7L00E
1900E
GODE

(41114
q0k0E

7G600E

3
BODE &
7L00E

1900

-500E

tbiioz
|boioz
| bEODE i
| bRO0E _m
1bnoz
| bapoz
| bzonz

IbLioz
|boioz
| bEODE il
| baonz _m
1bnoz
| bapoz

| bzpoz

— tremd-show.

— il

— trend-slow.

— il

— trend-slow.

— grtual

m—prend-slow.

— grtual

Austria

Real GDF guarterhy level, in g

Pl

Real GOF y-o-y growth, in % Resl GOF annual level, in log

V.

Resl GDF g-o-q growth, in %

"

a7

5.85

5.6

5.55

=

L 5.5

FEDE
q0k02

L~
AN

GODE

4

2

1]

-2

3
BO0Z &
14002
19002

SO0

L -4

FEDE

oioz

GOOZ

2

43

425

4.2

1]

415

41

-2

3
BO0Z &
L00E

anoz

SO0

bbiLDE
1boioz
+bGO0Z i
IbEOnz _m
Ibio0z
}bapnz
|b50Dz

tbiioz
|boioz
| bED0E il
Ibaonz _m
1b200z
|banng

}bEpog

= 3rtusl = trend-rec.— trend-show. — 3tus] = trend-rec.— trend-show. — 3twal = trend-rec.— trend-show.

— Frtusl = trend-rec.— trend-show.

Azerbaijan

Antigua and Barbuda

Real GOF annual level, in log

Real GDF y-o-y growth, in %

Real GDF annual level, in log

Real GDF y-o-y growth, in %

35

25

S

&

10

1.2

-10

LIDZ
0 0E
RO0E
mnnmm
2002
a0z
5002

|1 OE
010z
i
m_u_umm
L00E
n00z

G00Z

|1 OE
010z
BO0E
mnnmm
L00%
n00z
5002

|1 OE
010z
BO0E
mnnmm
L00%
n00z

S0DE

— trend-show.

— grtual

— trend-show.

— grtusl

— Srtusl = trend-rec=— trend-shw.

— St =—trend-rec—trend-shw.

52
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Real GDP y-c-y growth, in % Real GOF annual level, in log
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Real GDP y-o-y growth, in %

Burundi

Real GDP annual level, in log

— Frt1E] — trend-rec—trend-show.

bl =— trend-rec—trend-shw.

Cameroon
Real GDF y-o-y growth, in % Real GDF annual level, in log
4 3.2
25 915
a1
I\ .
\ 5.05
2.5
k]
1 1 1 1 L2 1 1 1 1 1
L] w0 - =) o o —_ L] w0 L =) o o —_
=] == a (=} ==} -— -— =] == (==} (=} ==} -— -—
(=] = = (=] (=] a2 a2 (=] = (=] (=] (=] a2 a2
[} [} o4 (3] (3] (3] (3] [} [} o (3] (3] (3] (3]
Year Year
— grtusl — trend-slow — grtual = trend-show.

Central African

Real GDF y-o-y growth, in %

4
ﬁ 35
3
2.5
2
1 1 1 1 1 L 1.5
Ly w - [=u] o a -—
a a2 = (=] (=] -— -—
=2 =2 = = = = =
(2] o (3] [} [} [} [}
Year
— grtusl — trend-slow

Republic

Real GDF annual level, in log

6.6
6.55
[

6.5

G6.45

2005

8

2006

2007+
2008

2009t
2010k
2011+

Year

usl = trend-show.

Cambodia
Real GDP y-o-y growth, in %

Real GOF annual level, in log

bS] =— trend-rec— trend-show.

!‘\ 5.5 7.35 15 10.6
5 / T3 >
10 10.4
T.25
4.5 /
- T2 5 10.2
T.15
1 1 1 1 1 1 'E"El 1 1 1 1 1 TI 1 1 1 1 1 0 1 1 1 1 1 10
L] w0 - =) o o —_ L] w0 L =) o o —_ w0 =] L (=] (=] o —_ w0 w - [en] (=] o —_
=} = (=] =] =] — —_ =} = == =] =] — —_ =] = = = (=1 — —_ =] =] =] = (=1 — —_
(=] = = (=] (=] a2 a2 (=] = (=] (=] (=] a2 a2 (=] = = = = a2 a2 (=] (=] (=] = = a2 a2
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ (3] ™ ™ ™ ™ ™ ™ ™ ™ ™ ™
Year Year Year Year
— GrtuE]  —trend-show — GrtuEl  e—trend-slow. — GCtuE]  —trend-shw. — et e—trend-shw.
Canada
Real GDP g-o-q growth, in % Real GDP quarterhy level, in log Real GDP y-c-y growth, in % Real GOF annual level, in log
2 LE:) 4 T3
——= o
Pt ! 588 1""‘\ — 2 % 7.25
T o L~
538 E =
-1 \
E 75 -2 T.15
ETTETTEETTE P L ST RN
T o o o v o o T o o o o o o 1 1 I 1 L -4 1 1 1 1 LT
Lr) w0 - =) o (=] —_ w0 w0 - =) o (=] -_— w0 w - =) o o -— w0 w - =) [} = —_
=} = == =] =] — —_ =] = (=] =] =] — -_ =] =] =] =] =] —_ -— =] =] =] =] =] - —_
(=] = (=] (=] (=] a2 a2 (=] = = (=] (=] a2 = (=] (=] (=] (=] (=] a2 =] (=] (=] (=] (=] (=] = =
™ ™~ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ (3]
Qusrter Qusrter “fear “fear

aCtual = trend-rec— trend-show.

Cape Verde

Real GDF y-o-y growth, in %

AN ?
/ \ B
i
4
1 1 1 1 1
w0 =) = @ o a -—
==} =] =] == o -— -—
= =2 =] =2 = = =
[} (=] o (3] (3] [} [}
Year
— grtusl =—— trend-show.

Real GOF annual level, in log

36

35

34

33

3z
& T = = = = =
==} ==} (==} [=} =] -— -—
= = = = =] =2 =
[} [} [} [} o (3] (3]

“ear

— grtusl ——trend-show

Chad

Real GDF y-o-y growth, in %

Real GOF annual level, in log

— bl =— trend-rec— trend-shw.

15 TE
10 17
K]
5 /
7.5
L] T |'l ki /-'—
o ~ .0 —— T | T4
w0 =) = @ =] a -— w0 w e [=u] oo a -—
= a2 a2 a2 ] -— -— =] (=] (=} (=] [=] -— -—
= =2 =2 =2 =2 =2 = = = = = = =2 =2
[} (=] o o o (3] (3] [} [} [} [} [} (2] (=]
Year “fear

— 3rtual = trend-rec=— trend-shw.

5€



Real GOF annual level, in log

Real GDP y-c-y growth, in %

Chile

Real GDP quarterhy level, in log

Real GDP g-o-q growth, in %

iy wy = = ] Mmoo e @
== w -+ L] - - .
- - - - M @ @ @ om om ; - H M _,2.. . E: R
402 & oz oz Er ¢ = = = § Oz
i E = FhOE &
—0LO0E | m. q0L0E .m m. dmiz .m u 40102
gooz . G002 - . {eooz d m {enoe
/.._ . B 2 o | g o | = g00z
sooz & 2 R gooz i _ i gonz 8 ‘s M &
| ] 9 & g = i
1002 5 m oz & m Jomz a0 L002
Joo0z .m m {oooz | m Yenge | nn m -en0z
500z 500z {500z m s
: O
- e o= 5 2 N = [ . gomomome = LIOE
441Dz N 1KIDE o &
ki : e wm . o &
i g = & = -0i0E
0o = = dmoz .m e 10102 .m o m
|
\.\\ BOOE .m -3 0z ,_L -3 BO0OE ,_L w _
= - - =
5 BOOZ i
aonz & @ ¢ aooz 3 ¢ 800z i = -
- - lllllllllllllll e = [Vl
Juooz | c o | & I W {200z
3 21 A N 3 ﬂ : M 800z
= -
{oooz @ = {oooz | i {oooz |
| m // =z ™ -~ 5002
= i
500z 500z = 5002
_ =]
O I = r I O, ™ P @ m =
= m @ m . gy o o e F O Fr s = = = = F P Hoa B B 3 o
E me = -+ =+ =+ =+ =+ 4| .
(LY 4 ..mm (LY .m @ \bi iz .m &
iboipz - & CM iboipz £ M bopgz B m -oL0z
VBGODZ i _ m | BAODE i m | m bGO0Z _ 5 - G002
- (=
| baonz _m B & banoz 4 8 E 1baonz _m | [ 8002 m
Ibiooz i = ibiooz = ooz B -4002
\banoz _ b boopz | i bopgz | . {vo0z
(=]
| baO0z | baO0z IbsOnz 5 G007
£ (=) il ~F by (] - Mmoo e m + @ N = @
e : ) : o hh0E
Vb Log E E Vbl oE .W = b0z .ﬂ =
3 e = = 4 = {010z
ooz m ooz m iboloz @ m
£ g b B = B ~600E
oGO0z 3 | m ...HfllllJ ibeooz i | m vboooz | 7 q
BODZ
[ (] i
tbeooz B D] Iﬂlllll. ibiooz 8 @ ibiooz 8 5 L0DZ
}boonz _ m ..nu.. }boonz _ m }boonz _ m 7002
IbsO0z = IbsO0z |BG00Z 15002

57

— trend-show.

— grtual = trend-show. — grtusl =—— trend-show. — grtual

— tremd-show.

— grtusl



Cate d'lvoire

Real GDP y-o-y growth, in %

Congo, Republic of

Real GDP y-o-y growth, in %

Real GOF annual level, in log

Real GDP annual level, in log

d00 |ead jo b
oo
(=R - <]

3

5.02
854

L]

)
=

o U ypineuB gOg (EEy

- e oa

d09 [Bad jo G
=1 oy -
= = =

.4

.

% Ul ynoaB 4o sy

L - L =

e

(AT
010z
6007
BO0C m
2008
a0z
5002

(AT
010z
BO0C
BOOC m
200Z
a0z
5002

L VO
0 0%
RO0E
BOOE m
2007
an0z
5008

Loz
0i0%
BO0C
BODZ m
2002
n00z
500%

— grtual

— grtal

actual

Costa Rica

Real GDP quarterhy level, in log

Real GOF annual level, in log

Real GDP y-c-y growth, in %

e

Real GDP g-o-q growth, in %

402

1040

GODE

L - L =

BODE

7L00E

1900E

GODE

L2

bDE

7040

GODE

6.5
6.4
6.2
6.2
6.1
3]

BODE

7L00E

1900

-500E

tbrioz
|boioz
| bEODE
| baooz
|bnoz
| bapnoz
| bzonz

tbrioz
|boioz
| bEODE
| baooz
Ibnoz
| bapoz
| bznoz

g

g

z
3
<]

z
3
<]

bl =— trend-rec—trend-shw. bS] =— trend-rec— trend-show. — rta] = trend-rec— trend-shw.

— Frt1E] — trend-rec—trend-show.

Croatia

Real GDF guarterhy level, in g

Resl GOF annual level, in log

Real GOF y-o-y growth, in %

Resl GDF g-o-q growth, in %

a7
5.6
55

L 5.4

FEDE

oioz

L~

GOOZ

5
0

e

BO0Z

L00E

anoz

SO0

FEDE

oioz

\V

GOOZ

N\

4.5
4.4
4.3

4.2

L B

BO0Z

14002

19002

AG00E

tbiioz
|boioz
| bED0E
|bapoz
|b200T
|banng
}bEpoz

tbiioz
|boioz
| bED0E
|bapoz
1b200z
|banng
| b50DT

g

g

z
3
<]

z
3
<]

= 3rtusl = trend-rec.— trend-show. — 3tus] = trend-rec.— trend-show. — 3twal = trend-rec.— trend-show.

— Frtusl = trend-rec.— trend-show.

Cyprus

Real GDF guarterhy level, in g

Waia

Resl GOF annual level, in log

Real GOF y-o-y growth, in %

Resl GDF g-o-q growth, in %

"

2.85

275

" 27

2685

28

L 26

FEDE

OkDE

<

GODE

i]
4
2
4]

/

BOOZ

14002

19002

G00Z

L -2

FHDE

0l 0z

\

GOOZ

—_—

15
14
13
12

Z
1
4]
-2

BOOZ

14002

19002

AG00E

tbiroz
|bojoz
|bE00E
|bapoz
|b20DzT
|banng
}bapoz

tbiroz
|bojoz
|bE00E
|bapoz
1b200z
|banng
|bg0Dz

g

g

z
3
<]

z
3
<]

= 3rtusl = trend-rec.— trend-show. — 3tus] = trend-rec.— trend-show. — 3twal = trend-rec.— trend-show.

— Frtusl = trend-rec.— trend-show.

58



Czech Republic
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Ecuador
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Real GOF annual level, in log
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Real GDP g-o-q growth, in %
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Real GOF annual level, in log
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Real GDP y-c-y growth, in %

Real GDP quarterhy level, in log

Real GDP g-o-q growth, in %

G 2 - . W o = @ o\
ﬁ L) w = & M (& M (5] (5] .W .W _n,.._.._ m M IR _,%._ . .W @@ @ @ W
6 W W@ @ @ ; 2 ST oz B 1o
iz i = g & .m &
e & ¥ ooz - fooz ¥ 7 ooz
= i i =1
ooz | g 6002 .m T fsonz | q A0z
— = 1= - i
m_”__”_mm B i m_“__“_mm £ L= nm m_”__”_mm 3 nm m_“__“_mm
& oo ] j
{enz ) {200z w =i {0z § 3 L00z
= = u 2
a0z _ b {ooz & % 8 qoooz. | o 8 7900z
5002 500z _ o il m 500
]
E T o wm W & = oo @ o
+ o= T g£ @ B w4 . — e = = = om @
oz %, LI = oz E = {H0z
-] b -
040E .m £ ooz .w = m i .m m 010z
o ! n.__.u \ll\l\l\l\l\l i
GO m BODE  fi 2 - GO0z _ o " BOOE
annz _ § wcd 3 4 [T, aonz 8 4 < {ennz
L= m n_un.._ - B W - ] W =
Joz o 002 w 5 {eoz 5 V 1¢00z
1900& _ .m m a00z m m 79002 _ m \ 19002
3 = | - 50z {50z
500z 5 5002
@ = om W W Bom 8o H E - - - . e e
L] o L] L] - =+ = = o o 1
g ] .m .m A I T A 3 gMH © @ o nm_._._“_m
LTI = ibpoz B & yl i e
iboioz B W iboioz w m oz m ld
| bEODE i _ o | baooz by m w AO0Z _ i GO0Z
- = - Q& o
Emn_um_m i} ! Emn_um_m ._L m {eooz x D._m -mnnmm
(¥ 1
1bzooz .m 3 ibiooz 3 {0z B m 3 1200z
© v =
| bannz m I bannz .w. 2 m Joooz | o m 79002
1bsonz 1bsonz i doonz 2 500z
. N ©
- )
i 0 oz E . e
oz g = Ibpioz @ = £ (=
= = = 00z .m = = oz
tboloz .m £ tboloz w 3 o = §
& GO0 5
VbROOZ | w \beO0z | 44 M. ) _ ) m \\.\1 BODE i
1 b0z ¢ - & \banoz ;3 .m = enoe £ . b < sz i
[ i
ibeoz o ibiooz G oz g B v L00z
vbopoz | o tbanoz .m ki {oooz | i lﬂ\h {an0z
IbsO0z IbsO0z 15002 T GO0Z

8C

— trend-show.

— grtual = trend-show. — grtusl =—— trend-show. — grtual

— tremd-show.

— grtusl



9.7
96
9.5
54

[y

Real GOF annual level, in log

10
T 5

Real GDP y-c-y growth, in %

B3
8.2
81
79

Taiwan Province of China
]

Real GDP quarterhy level, in log

7

Vv‘rg

Real GDP g-o-q growth, in %

41720

o H @ m - e w ow W W o B i o
- R B B S R 51 L] L] o e L] - 1 " m
10T IR T . 4110 - T S R
.m m oz 8 m .m = 1 hHOE
e s {0z .m 5 RERER ] 0407
g i & I g =
aaie 3 E S0 | E / \_ i00z - 5 7 {00z
sooz & 8 = {ooz @ = sonz & 2 l; a0z i
[ & -3 % _ &
1L00E W @ 4002 m @ +.400E m 0 14002
{oooz @ ki foooz | i {oooz & 8 400z
(]
500z _ 500z 50z _ o Sl
]
Ll E L R = WLt % = - o il ] " T
41Dz Moz JhHOE
W E
m =S 2 & 111-1.1.11\ m .M q0I0Z
ooz ,_L = 010z m = .nHH,. {0i0E ,_L £
BO0Z .m W 6002 ,w W. ffw.\;r\ 6002 .m m {oooz
sooz & ¢ aooz i ¢ V4 pooz 3§ Z \’ 800z i
| & j o A l Q 1200z
- :00z 1 3 oz 3 -|4002 7 w .A
{00z & — ooz | i {oooz L [
500% _ Z 500% € h 500Z ! T e
- = = |
. i = .
== o -
P ®ac: Moo :
.m Hw....s.s.?.n_ [ .m do [ead jo Bo
E ] = &
tbi 0z m - Lby oz .m T (LI ,w =
iboioz - L i b g i iboioz L T, 7 % =
R = i - = oo i Loz
| bGOOE il m g | bEOOE @ il | DEODE il m m aoz
I bannz _m ,_L g 1baonz _m [ g IbBnnz _m ._L m BOOZ
(¥ n
ibiooz w o 1biooz L =) ibiooz w = 800z m
= = b4 £00E
bagoz .m i oz | i 1bannz m & a00z
| bznnz | bznnz |b50Dz <&
— 5002
. . |
H e + o= TR £ _.GI .
.m w o oo T " .m = 5_3_ :_GE_._._Em dao _mmw__m._
it at 3 = = = w o
ibiipz @ & ibiioz g & W Jibnoz @ = & qhi0E
1bojoz w m \bojoz .m m .n\Juu Jiboroz w m {oioz
B . n .= n b . = ]
I mnnmm m m _._um_“__“_mm _ m |..U.l.l|lj|||ti| ”_. mnnmm m Mv.. GO0T _
1 baO0E & ,_L 0 | bRO0E & 7 o ] Ibaonz & ,_L _W Hanoz m
bz @ ibeopz 8 o p Jibwoz g G {200z
| bapng .m m | bapng _ m hw q1bopooz m m Ja00z
IbsO0z IbsO0z = q}bgooz 15002

81

— trend-show.

— grtual

— trend-show.

— grtusl

— sl

— sl



Real GOF annual level, in log
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Real GDP annual level, in log
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Uganda

Real GDP y-o-y growth, in %

Real GDP annual level, in log
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United Arab Emirates

Real GDP y-o-y growth, in %
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Uruguay

Real GDP quarterhy level, in log

Real GOF annual level, in log

Real GDP y-c-y growth, in %

Real GDP g-o-q growth, in %
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Uzbekistan

Real GDP quarterhy level, in log

Real GOF annual level, in log
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Venezuela, Rep. Bol.

Real GOF y-o-y growth, in % Resl GOF annual level, in log

Real GDF guarterhy level, in g
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Vietnam

Real GDP quarterhy level, in log

Resl GOF annual level, in log
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