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Non-technical summary 

This dissertation explores the international macroeconomic and financial risks that lead to financial 

crises, and policy measures that central banks, governments and international organizations can take 

to prevent crises and mitigate their impact. The attention to cross-border issues, the analysis of many 

different countries, and the focus on preventing and mitigating crises, mean that these issues can be 

categorized together under the (rapidly growing) field of international financial stability. 

The work is composed of two parts. Part I (chapters 2 and 3) is analytical. It addresses how financial 

openness – i.e. the removal of restrictions on international investment – and cross-border capital flows 

affect the chance that countries will undergo crises. The chapters distinguish between two types of 

crises: currency and banking crises. Currency crises are episodes in which a country’s local currency 

suddenly loses its value, or the central bank is forced to use a large part of its reserves in a short period 

to support the currency. Chapter 2 finds that financially open countries are less likely to experience a 

currency crisis than closed economies, but the effect is weaker for emerging markets. At the same 

time, sudden inflows of capital (“surges”) do tend to precede currency crises. Banking crises are 

episodes in which depositors suddenly redeem their savings from a country’s banks, banks make large 

losses or fail, or the government and central bank are forced to provide capital and liquidity support 

to banks. Chapter 3 finds that capital inflows into a country lead to stronger private domestic credit 

growth and credit excesses (“credit booms”). Countries with strong capital inflows and high levels of 

private credit are more likely to experience banking crises.  

Part II (chapters 4, 5 and 6) is focused on policy. The key questions are how central banks and other 

public sector actors can respond once distress in financial markets has materialized and policy action 

is needed to contain a financial crisis. One option is a “bazooka,” or large-scale (potential) support by 

the public sector (i.e. central bank, government or international organization, like the IMF or EU) to a 

distressed borrower (government or financial institution). A theoretical model (chapter 4) shows that 

the announcement of support may be sufficient to prevent actual support – if it is large enough, if the 

public sector creditor is solvent and if support is connected to policy conditions that strengthen the 

borrower’s financial position (“conditionality”). In practice, there have only been a few successful cases 

of such bazookas – such as Outright Monetary Transactions (OMT), announced in 2012 by the 

European Central Bank (ECB). Chapter 5 analyzes the ECB’s new policies during the recent crisis more 

closely. It finds that before OMT, the ECB’s non-standard (“unconventional”) monetary policies 

lowered interest rates on government bonds of euro area countries like Greece, Ireland, Portugal, Italy 

and Spain, but only for a few weeks. Unconventional policies can also have other economic effects, 

including on income inequality. Turning to the case of Japan, chapter 6 finds that the monetary policy 

of the Bank of Japan widened income inequality after 2008, through the effect on asset prices.  

Finally, Chapter 7 concludes with policy implications – including the relative ineffectiveness of 
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capital controls, the usefulness of early warning models, the need for caution when considering 

“bazookas,” and the potential negative side effects of unconventional monetary policies. It offers 

avenues for future research, e.g. on macro-prudential responses to capital flows, the effects of 

unconventional monetary policy on inequality in the US and euro area, and alternative policies for 

central banks, such as so-called “helicopter drops.”  
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Niet-technische samenvatting 

Deze dissertatie verkent de internationale macro-economische en financiële risico’s die leiden tot 

financiële crises, en de beleidsmaatregelen die centrale banken, overheden en internationale 

organisaties kunnen nemen om crises te vermijden of de impact daarvan te mitigeren. Door de 

aandacht voor grensoverschrijdende kwesties, de analyse van veel verschillende landen en de focus 

op het vermijden en mitigeren van crises horen deze vraagstukken bij het (snel groeiende) terrein van 

internationale financiële stabiliteit. 

Het werk bestaat uit twee delen. Deel I (hoofdstukken 2 en 3) is analytisch. Dit deel adresseert hoe 

financiële openheid – d.w.z. het wegnemen van restricties op internationale investeringen – en 

grensoverschrijdende kapitaalstromen invloed hebben op de kans dat landen een crisis ondervinden. 

Hierbij wordt onderscheid gemaakt tussen twee soorten crises: valuta- en bankencrises. Valutacrises 

zijn episodes waar de lokale munt van een land zijn waarde plotseling verliest, of de centrale bank 

genoodzaakt is om een groot deel van haar reserves in een korte tijd in te zetten om de munt te 

ondersteunen. In hoofdstuk 2 wordt aangetoond dat financieel open landen minder risico lopen op 

een valutacrises dan gesloten economieën, maar dat dit effect zwakker is voor opkomende markten. 

Tegelijkertijd worden valutacrises vooraf gegaan door plotselinge instromen van kapitaal (“surges”). 

Bankencrises zijn episodes waar depositohouders hun besparingen opeens bij de bank weghalen, 

banken grote verliezen lijden of de overheid en centrale bank gedwongen worden om kapitaal- en 

liquiditeitssteun aan banken te verschaffen. In hoofdstuk 3 wordt aangetoond dat kapitaalinstromen 

leiden tot sterkere private binnenlandse kredietgroei en excessieve kredietverlening 

(“kredietzeepbellen”). In landen met sterke kapitaalinstromen en hoge niveaus van private 

kredietverlening zijn bankencrises waarschijnlijker. 

Deel II (hoofdstukken 4, 5 en 6) richt zich op beleid. De kernvragen zijn hoe centrale banken en 

andere publieke sector-entiteiten kunnen reageren wanneer onrust op financiële markten zich 

voordoet en welke acties nodig zijn om een financiële crisis te beteugelen. Een optie is een “bazooka,” 

oftewel grootschalige (potentiële) steun door de publieke sector (d.w.z. centrale bank, overheid of 

internationale organisatie, zoals het IMF of de EU) aan een noodlijdende debiteur (overheid of 

financiële instelling). Een theoretisch model (hoofdstuk 4) laat zien dat de aankondiging van steun 

toereikend kan zijn om daadwerkelijke steun onnodig te maken – als deze groot genoeg is, als de 

publieke crediteur solvabel is en als de steun gepaard gaat met beleidsvoorwaarden die de financiële 

positie van de debiteur versterken (“conditionaliteit”). In de praktijk zijn er maar een paar succesvolle 

voorbeelden van bazookas – zoals de Outright Monetary Transactions (OMT) van de Europese Centrale 

Bank (ECB), die in 2012 zijn aangekondigd. Hoofdstuk 5 analyseert de nieuwe maatregelen van de ECB 

in meer detail. Voor OMT reduceerden deze “onconventionele” monetaire beleidsmaatregelen de 

rentes op staatsobligaties in landen als Griekenland, Ierland, Portugal, Italië en Spanje, maar alleen 
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voor een paar weken. Onconventionele maatregelen kunnen ook andere economische bijeffecten 

hebben, bijvoorbeeld op inkomensongelijkheid. Met een analysis van de Japanse casus laat hoofdstuk 

6 zien dat het monetair beleid van de Bank van Japan de inkomensongelijkheid deed toenemen na 

2008, via de impact op activaprijzen. 

Tenslotte gaat hoofdstuk 7 in op beleidsimplicaties – zoals de relatieve ineffectiviteit van 

kapitaalrestricties, het nut van early warning-modellen, de noodzaak om terughoudend te zijn bij het 

overwegen van “bazookas” en potentiële negatieve gevolgen van onconventioneel monetair beleid. 

Het hoofdstuk schetst mogelijkheden voor verder onderzoek, bijvoorbeeld over macro-prudentiële 

maatregelen voor kapitaalstromen, de effecten van onconventioneel monetair beleid op ongelijkheid 

in de VS en het eurogebied, en alternatieve beleidsmaatregelen voor centrale banken, zoals 

zogenaamde “helicopter drops.” 
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1. Introduction 
 

1.1. Motivation 

The global financial crisis has left deep marks not only on the global economy, but also on the field of 

economics. After largely failing to foresee the crisis, its severity or even the possibility of financial crises 

in advanced economies, economists have offered strikingly divergent advice on post-crisis policy 

responses – at precisely the moment when such policy advice is most needed (Krugman, 2011). 

Moreover, it has been alleged that mainstream macroeconomics was not only oblivious to growing 

financial imbalances in the global economy, but provided the intellectual foundations for financial de-

regulation in the decade before 2008 (Spaventa, 2009). As argued by Joseph Stiglitz, “today, not only 

is our economy in a shambles but so too is the economic paradigm that predominated in the years 

before the crisis – or at least it should be.”1 As the effects of the crisis work their way through the 

collective memory of society and the economics profession, they also provoke a number of 

fundamental questions. This dissertation grapples with two aspects that I argue are particularly central 

to international financial stability. 

First, the economic damage inflicted by volatile international capital flows during the crisis has 

rekindled a very old debate on the desirability of open capital accounts. While cross-border capital 

financial integration can support greater investment and portfolio diversification – which should be 

expected to support global growth – it can also feed credit and asset price bubbles and play an 

important role in the propagation of financial shocks. Instead of diversifying risk, short-term debt flows 

can concentrate potential financial losses. These risks were illustrated as cross-border financial inflows 

intensified pre-crisis credit growth in many countries, and sudden outflows and losses on foreign assets 

were a key channel by which the global crisis spread across countries. Due to the differences in external 

balance sheets, some countries (like the US and much of the euro area) suffered large net losses during 

the crisis, while other countries (like Brazil, India and Indonesia) actually reaped net capital gains – a 

type of “global insurance” policy (Gourinchas, Rey and Truempler, 2012). In the midst of the crisis, 

advanced economies like Iceland and Cyprus were actually compelled to re-introduce capital controls. 

The trade-off between the benefits and risks of financial openness2 is important for understanding 

whether the liberalization of capital accounts prior to 2008 (figure 1.1) both in advanced economies 

(AEs) and emerging market economies (EMEs) is a benign or malignant development. Fundamentally, 

does financial openness undermine or strengthen domestic financial stability? Should countries 

continue to liberalize their capital account, or should they impose capital restrictions?  

                                                      
1 Joseph Stiglitz, “Needed: a new economic paradigm,” Financial Times, 19 August 2010. See also Stiglitz (2014) 
for proposals for a “reconstruction of macroeconomics” and how such a framework can inform policy. 
2 In the text, the terms “financial openness” and “capital account openness” are used interchangeably. 
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Figure 1.1: Capital account openness of economies  
Average value of Chinn-Ito Index, 1975-2011 

 
Note: unweighted average of Chinn-Ito Index of de jure openness, which ranges from -1.5 (least open) to 2.446 
(most open). Definition of advanced and emerging based on most recent IMF World Economic Outlook classification. 
Source: Chinn and Ito, 2011 

 
Secondly, governments and multilateral organizations responded to the crisis by providing 

unprecedented levels of support to distressed borrowers (sovereigns and financial institutions). 

Starting with the Troubled Asset Relief Program (TARP) in the US, governments around the world 

announced support funds for distressed banks, other financial institutions and markets. The 

International Monetary Fund (IMF) has seen its resources quadrupled between 2008 and 2013, and 

has provided lending programs to countries with severe banking crises (such as Iceland and Ireland) 

and countries seeking precautionary support (like Mexico, Poland and Colombia). In Europe, new 

institutions like the European Financial Stability Facility (EFSF) and European Stability Mechanism 

(ESM) have been created to provide support to sovereigns. At the same time, with economic growth 

and inflation rapidly falling, central banks have had to rapidly cut interest rates. Because policy rates 

cannot fall (much) below zero (the “zero lower bound”), global central banks have experimented with 

a variety of unconventional monetary policies (UMP), including large-scale asset purchases and 

liquidity provision. These have led to an unprecedented lengthening of the balance sheets of the 

Federal Reserve, European Central Bank (ECB), Bank of England (BoE) and Bank of Japan (BoJ) since 

2007 (figure 1.2). In many cases, central banks have also responded directly to financial stability risks 

and a dysfunctional monetary transmission mechanism by purchasing distressed assets, accepting 

lower-quality collateral or lending directly to distressed borrowers. In this light, the lines between 

monetary policy and public sector support have blurred. In short course, a whole new vocabulary has 

arisen to describe macro-level policy interventions, such as – to name only a few – “outright monetary 

transactions,” “qualitative and quantitative easing,” “financial stability funds,” “precautionary and 

liquidity lines” and the generic term “bazookas.”  
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Figure 1.2: Assets of selected major central banks 

as % of countries’ GDP, weekly data, 2007-2016 

 
Note: ECB projection is based on commitment of €60 billion in monthly asset purchases through September 2016.  
Source: DNB/Datastream 

 
While the modalities of such policy interventions by governments, multilateral organizations and 

central banks vary considerably, a recurring theme is the mobilization of large-scale support for 

distressed borrowers in the hope of catalyzing a complementary market reaction. A key question is: 

does such large-scale support work? Under what circumstances is support effective in containing 

market stress? Moreover, when central banks embark on UMP, it is important to understand its effects 

on the target indicators – such as long-term interest rates and the credit spreads of distressed 

borrowers – but also on asset prices more generally. These effects become particularly important when 

the holdings of assets are distributed unevenly within society; if UMP is effective in influencing relative 

prices of financial assets held by different groups, this may alter the distribution of wealth and income. 

It then becomes salient to examine how UMP affects income inequality.  

 
1.2 Research questions and outline 

This dissertation tackles five facets of these broad motivating questions. It is split into two parts, 

whereby the first focuses on crisis risks, and the second on policies. Specifically, the two chapters of 

Part I explore the risks of international capital flows and policy trade-offs around financial openness. 

The three chapters of Part II assess the effectiveness of post-crisis public sector support, first with a 

broad overview and then with a special emphasis on the effects of UMP in the euro area and Japan. 

 
Part I: International capital flows and financial stability 

Chapters 2 and 3 look explicitly at the role of financial openness in currency and bank crises. The de 

jure financial openness of countries around the world increased markedly in the decades leading up to 

2008, as measured by the Chinn-Ito Index, which is higher for economies with fewer restrictions (figure 
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1.1). The increase in cross-border financial integration has consistently outpaced global economic 

growth, such that international investment positions have grown rapidly (figure 1.3). This growing 

financial integration has not always gone smoothly. The 1980’s, 1990’s and early years of the new 

century were marked by a string of currency crises in AEs and EMEs (Kindleberger and Aliber, 2011). 

These crises in turn spurred the development of early warning models that sought to provide signals 

on country vulnerability prior to the fact. The bankruptcy of Lehman Brothers in September 2008 

provoked a global market reaction called by Paul Krugman “the mother of all currency crises”3 – which 

included sudden realignments between the currencies of AEs. Many AEs also seem to have been the 

victims of foreign-financed credit booms, by which foreign capital amplified domestic overborrowing. 

AE banking sectors and capital markets – despite being well-developed by all standard measures – 

seem to have misallocated a large share of the foreign capital into unproductive investments. 

Giannone, Lenza and Reichlin (2011) show that countries with higher credit market regulatory quality 

were significantly and robustly less resilient to the global crisis.  

 
Figure 1.3: International investment positions (IIP) 

Average of foreign assets and liabilities in IIP as a % of countries’ GDP, 1980-2011 

 
Note: unweighted average of foreign assets and liabilities in IIP, in % of GDP, for the 43 countries in the sample 
of chapter 3. Definition of advanced and emerging based on the end-of-period IMF World Economic Outlook 
classification.  
Source: IMF IFS 

 
At first glance, this seems to contradict the recent literature on “thresholds” of financial development, 

which argues that open capital accounts should bring more benefits than risks for more developed 

countries (see Kose, Prasad and Taylor, 2011). The fact that AEs can also undergo the type of external 

crises previously considered typical of EMEs could lend support to the idea that open capital accounts 

necessarily bring more risks than benefits (Rodrik and Subramanian, 2009). Closer examination seems 

to reveal a more nuanced story. Understanding what macro-level factors, domestic and external, 

contributed to the recent currency and bank crises, whether these differ from past crises, and whether 

                                                      
3 Paul Krugman, “The mother of all currency crises,” NY Times blog post, 26 October 2008. 

http://krugman.blogs.nytimes.com/2008/10/26/the-mother-of-all-currency-crises/?_r=0
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there are differences between advanced and emerging economies, has important implications for the 

desirability of (further) financial openness and complementary policies. 

In line with the broad research interest in the desirability of financial openness, chapter 2 poses the 

research question: how does financial openness affect a country’s vulnerability to a currency crisis? To 

test the role of financial openness in currency crises, we construct a multivariate early warning model 

for a panel of 46 countries over the recent period of financial globalization. With a crisis definition 

based on the commonly used Exchange Market Pressure Index (EMPI), we estimate a probit model 

with both the traditional indicators from the literature – as surveyed by Frankel and Saravelos (2011) 

– such as reserve adequacy, real appreciation, domestic macroeconomic variables, as well as new 

variables: gross capital flows, a new index of contagion and the Chinn-Ito Index of capital account 

openness. In this, we look specifically at the role of openness in improving the fit of early warning 

models, in sample (up through Q2 2007) and out of sample. We find that capital account openness is 

associated with a lower risk of currency crises, but less so for EMEs. At the same time, surges in gross 

capital flows are associated with increased risk of currency crises. With analysis of fitted values and a 

variety of robustness checks, we show that our model performs well out-of-sample, confirming that 

early warning models are helpful in judging relative country vulnerability. 

In chapter 3, we pose the research question: how do international capital flows interact with 

domestic credit excesses, and with the vulnerability of a country to banking crises? To test the 

relationship between international capital flows and banking crises, we look at the effect of gross 

capital inflows on private domestic credit growth and on the credit gap – variables shown in our 

research and elsewhere to have significant explanatory value for banking crises. The credit gap (a 

measure of credit excesses or “credit booms”) is defined as the deviation of private domestic credit to 

GDP from its long-term trend, as measured by a slow-moving Hodrick-Prescott filter (figure 1.4). The 

goal is to understand the importance of increasing integration between countries (“financial 

globalization”) and the simultaneous growth of credit intermediation within countries (“great financial 

expansion”) as explanatory narratives of banking crises. With a feasible generalized least squares 

(FGLS) model, we examine the impact of gross capital inflows to GDP, and the equity and debt 

components on both credit growth and the credit gap 4 quarters in advance. Here, we find that total 

gross capital flows and debt flows are robustly associated with private domestic credit growth and 

credit excesses, particularly in EMEs. When looking at the determinants of banking crises 4 quarters in 

advance, we find that both cross-border capital flows and high levels of private domestic credit to GDP 

play a significant role in preceding banking crises. Thus, both “financial globalization” and “global 

financial expansion” are drivers of country vulnerability; financial globalization seems to matter 

particularly for EMEs. The results call for caution in countries with very high levels of credit to GDP – 

but (once again) show less promising results for the use of capital controls.  
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Figure 1.4: Total domestic credit and credit gap of advanced and emerging economies 
Advanced economies (in % of GDP), 1975-2011         Emerging economies (in % of GDP), 1980-2011 

 

Note: unweighted average of private domestic sector credit (both banking sector and capital markets) in % of GDP, 
trend credit to GDP based on one-sided Hodrick-Prescott (HP) filter with lambda of 400,000, and “credit gap” for the 
43 countries in sample of chapter 3. The credit gap is defined as the difference between actual and trend credit level. 
The calculation is in done in line with the standard methodology of the Basel Committee on Banking Supervision 
(BCBS), as used in the calibration of the countercyclical capital buffer (CCB). The definition of advanced and emerging 
economies is based on the end-of-period IMF World Economic Outlook classification. The figure for EMEs begins in 
1980, as the sample prior to 1980 is too small for representative averages. The axes for EMEs are scaled differently, 
reflecting the lower average level of domestic private credit to GDP and the credit gap throughout the sample. 
Source: BIS and IMF IFS 

 
Part II: Financial stability policy: large-scale public support and unconventional monetary policy 

Understanding the causes and effects of financial instability is one important step on the way to better 

policy, yet while necessary, it is not sufficient. Given the materialization of systemic risks to economies 

and financial systems, Part II aims to identify how policy should react and what effects it may have. 

The broad interest in the impact of large-scale policy interventions is divided into three more specific 

research questions, with evidence from a broad cross-section of countries. These address the 

effectiveness of large-scale support generally, and then the more specific effects of the UMP employed 

in the euro area and in Japan. 

Chapter 4 begins with the research question: can commitment of large-scale public support make 

actual support unnecessary, and if so, under what conditions? To provide an answer, the chapter 

develops a theoretical model for “bazookas,” a term coined by US Treasury Secretary Hank Paulson in 

the immediate pre-Lehman period. The intention behind such support funds is to provide so much 

available financing (“firepower”) as to trigger a complementary market reaction, in turn reducing the 

probability that support will actually have to be used. At the same time, such support has a number of 

other effects, including borrower and creditor moral hazard. Based on the post-crisis archetypes of 

public support, the chapter constructs a simple theoretical model of a public sector creditor and 

distressed borrower. The model formalizes the conditions for the “bazooka effect,” when the 

commitment to provide support is effective in lowering spreads so as to ensure solvency. There are 

cases when this is so effective that the borrower will not request support, particularly in cases where 

support is accompanied by stringent policy conditionality. Yet as will be shown, these cases are more 
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rare than might be expected, particularly when there are doubts about the creditor’s insolvency or 

when moral hazard considerations are particularly acute. Among the selected support programs for 

banks (TARP, SoFFin, FROB, Irish liability guarantees) and sovereigns (expanded IMF resources, 

EFSF/ESM, SMP I and II and OMT), it can be shown that OMT are the only program so far that actually 

meet the strict definition of a “bazooka.” This relative effectiveness is likely due to the unlimited size 

of OMT, the strength of the ECB’s balance sheet and the strong link to policy conditionality. 

In Chapter 5, we empirically examine the unconventional monetary policy of the ECB, including the 

Securities Markets Program (SMP) and long-term refinancing operations (LTROs), during the European 

debt crisis.4 We pose the research question: have the ECB’s unconventional measures been able to 

affect interest rates, thereby restoring the monetary policy transmission process? To evaluate the ECB’s 

unconventional monetary policy measures, we first use three indicators based on the composition of 

the balance sheet of eleven central banks. Our analysis shows that although the ECB’s balance sheet 

doubled compared to euro area GDP between 2008 and 2012, the non-standard monetary policy 

measures had only a moderate impact on the composition of the ECB’s balance sheet compared to 

other central banks, such as the Fed and the Bank of England. Next, we take stock of research analyzing 

the effects of unconventional monetary policy of the ECB after the onset of the crisis. Finally, we offer 

new evidence on the effectiveness of the ECB’s unconventional monetary policy measures, i.e. 

extended liquidity provision (LTRO) and the SMP. Our results suggest that the LTRO interventions in 

general had a favorable (short-term) effect on government bond yields. Purchases for the SMP only 

had a visible downward effect on bond yields in Summer 2011, when the program was reactivated for 

Italy and Spain, but this effect dissipated within a few weeks. This contrasts with the relative success 

of OMT. 

Finally, in chapter 6, we turn to the case of Japan, a country with extensive experience with UMP. 

We ask: how has the recent UMP in Japan affected income inequality? Specifically, we analyze how 

recent policies by the Bank of Japan (BoJ) affected inequality using Japan’s household survey data. Our 

vector auto regression (VAR) results suggest that UMP widened income inequality after Q4 2008 as 

the BoJ resumed its zero-interest rate policy and reinstated unconventional measures. This is largely 

due to the portfolio channel. To the best of our knowledge, this is the first study to empirically analyze 

the distributional impact of UMP. The Japanese case may hold important policy implications for other 

countries. 

 

                                                      
4 Unconventional monetary policies can be distinguished from conventional policies in that the central bank not 
only sets policy rates, but actively uses its balance sheet to affect market prices and conditions. This can take the 
form of large-scale liquidity support to banks, forward guidance of ultra-low policy rates over extended policy 
horizons and large-scale financial market interventions, in particular substantial asset purchases. 
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1.3 Methodology 

This dissertation uses a variety of empirical methods (chapters 2-3 and 5-6) to obtain its results. 

Moreover, chapter 4 develops a theoretical model. This last sub-section provides a brief overview of 

the methodological choices involved. 

For many research questions on the experience of countries with particular types of financial 

stability risks or policy tools, it is useful to collect the same indicators over time for a sufficiently large 

sample of different countries. Chapters 2 and 3 both use large cross-country panels with quarterly 

macroeconomic and financial data. Any cross-country study over such a long period will run into 

problems of data availability (“data gaps”) and potential endogeneity in the estimations. The first 

challenge can be addressed in part by combining different data sources, such as the IMF, BIS and 

national central banks and statistical agencies. Nonetheless, particular countries, such as the post-

Communist transition economies prior to 1991, do not report data over the whole sample, and some 

variables – including gross capital flows and their components, and interest rates – are not available 

for all the countries through the whole sample. Thus, these chapters work with an unbalanced panel. 

The issue of endogeneity can be partly addressed by using lagged values of macroeconomic variables. 

This is common practice in multivariate early warning models. Moreover, chapters 2 and 3 perform a 

number of robustness checks with alternative variables, including variables such as institutional quality 

or exchange rate regime, which may interact with financial openness.5 The estimation methods include 

probit, feasible generalized least squares (FGLS) and ordinary least squares (OLS) with fixed effects. 

Chapter 2 also uses the receiver operating characteristics (ROC) curve as a means of assessing the out-

of-sample performance of the early warning model. 

Analyses with a smaller set of countries call for different empirical approaches. In chapter 5, to 

assess the ECB’s unconventional measures, we use both a simple indicators-based approach, which 

allows us to compare the ECB with other major central banks, and factor analysis, which helps to 

identify unobserved (“latent”) common factors in time series data. Factor analysis provides output in 

the form of factor loadings for each time series variable and latent factor. These latent factors can then 

be interpreted based on their relationships with the observed variables and economic reasoning. 

Moreover, this approach offers one means of estimating counterfactual values of particular variables, 

such as the value of government bond yields if the ECB had not intervened. The use of weekly data 

means that a distinction can be made between short-term and medium-term effects.  

For analysis of one country, it is common in the macroeconomic literature to use vector auto 

regression (VAR) models, which estimate time series variables in a linear regression against lagged 

                                                      
5 One example of a potential interaction is because of the “trilemma,” or the difficulty for countries to pursue 
open capital accounts, a fixed exchange rate and independent monetary policy at the same time.  
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values of other variables. From the outset, this requires choices on the number of lags to use and the 

ordering of the variables, which can be determined by statistical tests and economic theory. In chapter 

6, we use a VAR model (using the Cholesky ordering) and quarterly data from Japan to estimate the 

effects of UMP – proxied by central bank assets – on income inequality, which is measured in the 

baseline by the ratio of income of the top quintile to the bottom quintile of the income distribution in 

household survey data. The robustness checks include an alternative Cholesky ordering, alternative 

measures for UMP and alternative measures for income inequality (the Gini and Theil coefficients), 

which yield similar results. 

Despite the range of methodologies and the robustness checks, there is always the risk that other 

empirical approaches would come up with qualitatively different results. Methods such as signal 

extraction (chapter 2), instrumental variables (chapter 3) and structural VAR (chapter 6) are suggested 

as relevant alternatives.  

Another, more distant, alternative, is to model the economic relationships of interest theoretically. 

Chapter 4 does this with a four-period partial equilibrium model, in which the balance sheets of three 

groups of actors – a public sector creditor, distressed borrower, and investors – are connected through 

accounting identities. By assuming optimization by the borrower and investors, the model can show 

the impact of different choices by the creditor, and thus provide insight into the potential effectiveness 

of support under different conditions. In this case, a global games set-up is one alternative approach 

to derive theoretical results. Stock-flow-consistent (SFC) models are also mentioned. However, it can 

be even more fruitful to compare the theoretical results with actual case studies from the recent post-

crisis period. Chapter 4 draws on 8 specific examples of support to sovereigns and financial institutions, 

and compares the qualitative and quantitative characteristics of these programs to the predictions of 

the theoretical model. 

The methods chosen and the alternative methods each bring their own advantages and drawbacks. 

The discussion will be re-visited in the conclusion, which also dives into avenues for further research.  
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2. Early warning for currency crises:  
what is the role of financial openness?1 

 
Abstract  
We explore whether financial openness – capital account openness and gross capital inflows – makes 
countries vulnerable to currency crises. We use a quarterly dataset on 46 advanced and emerging 
market economies during 1975Q1-2011Q4, with the period after Q2 2007 used for out-of-sample 
testing. Our key findings are as follows. First, capital account openness is associated with lower 
probability of currency crises, but less so for EMEs. Second, surges in gross capital flows are associated 
with increased risk of currency crises. Third, our model performs well out-of-sample, confirming that 
early warning models are helpful in judging relative vulnerability. 
 
Keywords: Currency crisis, early warning, financial stability, capital account openness, capital flows 
 
JEL classification codes: F31, F32, F33, F41, G10, G15  
 
2.1. Introduction 

Currency crises are both a very old and very new challenge. Whereas currency crises became well 

known during the 1980s and 1990s in emerging markets and the European Monetary System (EMS), 

the global financial crisis in 2008 also involved a massive change in the relative value of the world’s 

major reserve currencies (the dollar, euro, yen and sterling), as well as a classic currency crisis in at 

least one advanced economy (Iceland). Notably, while the EMS crisis and many past emerging markets 

crises involved the abandonment of a fixed exchange rate regime, recent shocks also affected 

economies with floating exchange rates (e.g. Turkey, South Korea, South Africa and Iceland). Given the 

subdued economic growth in advanced economies, persistent global imbalances and the widespread 

use of unconventional monetary policy, the risks of disorderly currency movements remain high. Given 

the widespread liberalization of capital accounts and large cross-border capital flows (see previous 

chapter), a key area of interest is whether financial openness influences the probability of currency 

crises, and if so in which direction. 

Currency crises matter for policy for at least three reasons. First, they are generally the earliest 

and most visible sign of serious structural imbalances, external and internal, and are very often 

associated with banking crises and sovereign debt crises. Second, the sudden adjustment of relative 

prices often leads to significant losses on public and private balance sheets, i.e. by domestic borrowers 

with foreign currency liabilities and foreign investors with local currency assets. Finally, these losses 

can spread throughout the financial system, setting off a broader financial crisis, often followed by a 

substantial growth slow-down or a contraction.  

                                                      
1 This chapter is joint work with Ayako Saiki. It was published in 2014 in the Review of International Economics, 
22(4): 722–743.  

http://onlinelibrary.wiley.com/doi/10.1111/roie.12124/abstract
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For policymakers, early warning indicator (henceforth EWI) models are of great practical use in the 

context of country risk monitoring – in which the relative vulnerability of countries is assessed and 

compared with the exposures of domestic financial institutions. But they are also useful for 

understanding the drivers of currency crises, and thus for the design of macroeconomic policies to 

prevent future crises. Against this backdrop, this study aims to find reliable indicators, qualitative and 

quantitative, which are likely to point to a near-term currency crisis. Specifically, our contribution to 

the literature is to specifically address the impact of financial openness on a country’s vulnerability to 

a currency crisis. We do this by including a preferred measure, namely the index of de jure capital 

account openness developed by Chinn and Ito (2008), and then performing robustness checks with 

other measures of financial openness. To preface the results, we find that the Chinn-Ito index and 

other measures of openness are associated with lower probability of currency crises 4 quarters later, 

but less so for EMEs. Yet countries are more likely to experience a crisis after a surge in gross capital 

flows. While our in-sample results are derived for the period 1975-2007, our model developed here 

performs well during and after the global financial crisis (2008-2011). 

The remainder of this chapter is structured as follows: the next section (2.2) presents an overview 

of the literature on EWI. Section 2.3 explains our model and data, including the role of the financial 

openness indicator. Section 2.4 presents the main results, while robustness checks and out-of-sample 

performance are described in section 2.5. Section 2.6 concludes the chapter.  

 
2.2. Literature 

The literature on EWI is quite extensive.2 The seminal works include Kaminsky, Lizondo and Reinhart 

(1998, henceforth KLR) and Frankel and Rose (1996); and recent work on exchange rate crises 

associated with the global financial crises includes Obstfeld, Shambaugh and Taylor (2009), Frankel 

and Saravelos (2011), and Babecký, Havranek, Mateju, Rusnák, Šmídková and Vašícek (2012). The 

methodology of EWI models is similarly diverse, ranging from OLS and probit models (Eichengreen, 

Rose and Wyplosz, 1997; and Sachs, Tornell and Velasco, 1996) to univariate signal extraction models 

such as KLR (1998), Brüggemann and Linne (2000), and Edison (2003) to more sophisticated methods 

such as Markov switching models (Alvarez-Plata and Schrooten, 2006). Yet another strand of literature 

simply splits the sample into crisis and non-crisis countries, and examines the differences in relevant 

variables (Kamin, 1988; Edwards, 1989; Edwards and Montiel, 1989).  

Despite the vast literature, EWI models are still surrounded by uncertainties and controversies. 

One often-mentioned weakness of EWI models is that they are often sensitive to data and model 

specifications, due in part to the fact that each currency crisis is prima facie unique; another potential 

                                                      
2
 Rose and Spiegel (2009) and Frankel and Saravelos (2011) provide good summaries of the past literature.  
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reason is the Lucas critique, i.e. countries may have successfully taken measures to avoid crises 

indicated by warning signals. However, these doubts do not imply that EWI models are of no practical 

use: Borensztein, Patillo and Berg (2004) look at the performance of various long- and short-term early 

warning models used by the IMF in the period 1999-2004, and find that the most widely accepted long-

term model (based on KLR) was superior to pure guesswork, and also to both credit ratings and private 

analysts’ currency risk scores. Importantly, EWI models are generally better at identifying relative 

vulnerabilities across countries rather than at identifying the exact timing of crises.  

Against this backdrop, there is renewed interest in putting EWI models into policy use. The IMF-

FSB (Financial Stability Board) Early Warning Exercise was called for by the G20 at the height of the 

crisis in November 2008 “to provide early warning of macroeconomic and financial risks and the 

actions needed to address them.”3 The global financial crisis forcefully demonstrated that financial 

integration is now an important part of financial crises, including exchange rate crises. However, there 

has been relatively little attention paid to the role of financial openness, both de jure and de facto, on 

a country’s vulnerability to a currency crisis.4 In this context, we focus on the role of financial openness, 

and analyze how it can improve EWI models.  

 
2.3. Data and model 

2.3.a. Model 

In this study, we use a multivariate probit model. This method is widely used in the existing literature 

(Frankel and Rose, 1996; Davis and Karim, 2008; Licchetta, 2011), and has the advantage that the most 

effective indicators can be taken into account simultaneously – rather than sequentially as in signal 

extraction models. Recently, Comeli (2013) confirms that such parametric methods generally 

outperform non-parametric methods out of sample. We estimate a multivariate probit model with 

random effects, which is specified as:  

)()()|1( * XZPIIPXYPP iii      [2.1] 

where X is a set of explanatory variables, and  
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where F is the standard normal cumulative density function, and z is the standard normal variable. In 

presenting the results, we report the marginal effects at the means estimated by the probit model, as 

they provide a good approximation to the change in the probability of currency crises by a unit change 

in explanatory variables. Where appropriate, we also describe the output of our model in terms of 

percentage probabilities of crisis. 

                                                      
3
 http://www.g20.utoronto.ca/2009/2009communique0402.html retrieved on March 22, 2013.  

4 Two important exceptions are Glick, Guo and Hutchison (2006) and Glick and Hutchsion (2011) – see below. 

http://www.g20.utoronto.ca/2009/2009communique0402.html
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We define a currency crisis using an Exchange Market Pressure Index (henceforth EMPI), as used 

by Eichengreen, Rose and Wyplosz (1994) and KLR (1998). The EMPI is popular because it captures 

both major exchange rate depreciations (successful speculative attacks on currencies) as well as major 

reductions in reserves (unsuccessful attacks). While there are variations in EMPI, which include other 

variables such as interest rates, due to data restrictions, we define EMPI following Arduini, De 

Arcangelis, and Del Bello (2011) as:  
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where Ei,t is the exchange rate of the currency of country i against the dollar at time t (local currency 

per US dollar), Ri,t represents international reserves (excluding gold) for country i at time t, σE,i and σR,I 

are the country-specific standard deviation of the quarterly percentage change in the exchange rate 

and reserves, respectively. Figure 2.1 shows a normalized distribution of the EMPI for all countries over 

the sample period. As is clear from the figure, the index has high kurtosis (i.e. fat tails) and negative 

(i.e. left-side) skewness, and the null hypothesis (H0) that data are normally distributed is rejected at 

the 99% level. This indicates that there are more “tranquil times” than would be expected by a normal 

distribution, but also more “extreme events.” In addition, a large depreciation is more likely than a 

large appreciation.  

 
Figure 2.1: Distribution of EMPI values, normalized 
Frequency of observations 

 

Note: this figure shows the normalized distribution of the Exchange Market Pressure Index (EMPI), as defined in 
equation (2.3) for all countries in the sample period. The red line denotes a normal distribution for purposes of 
comparison. The vertical lines show 1.5 and 2 standard deviations below the mean – the baseline and alternative 
thresholds used to define a currency crisis. The statistical properties of the distribution are as follows: 
Kurtosis=23.92, Skewness=-1.89, Test statistic for fat tails= 0.79, Test statistic for Leptokurtosis = -3.41. Together, 
these imply a leftward-leaning, fat-tailed distribution, with more extreme events (especially depreciations) than 
would be expected if shocks were normally distributed. 

 
Following Eichengreen, Rose and Wyplosz (1996), we use a 1.5 standard deviation threshold as the 

baseline – i.e. we define a currency crisis when the EMPI is less than -1.5 standard deviations below 
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the mean. This threshold captures 130 currency crisis episodes within our sample (2.4% of all 

observations). As will be shown below, an alternative threshold does not qualitatively change the 

results.5 In order to avoid double counting, we remove “recurrent” currency crises from the sample 

with a one-quarter exclusion window. Table 2.7 in the annex shows a full list of crisis episodes by 

country. Of the 46 countries in our sample, 26 have had a crisis since 1975Q1, including 11 in advanced 

economies. With 20 crisis episodes in the sample period, Brazil has been the most crisis-hit country, 

followed by Venezuela with 13. Argentina (for which reserve data is not available prior to 1994) holds 

the record for deepest crisis, as measured by the EMPI, with the collapse of its currency board 

arrangement in 2002. Sweden and the UK had crises around the time of the break-up of the EMS in 

1992-3. Notably, several currency crises took place in economies with flexible exchange rate regimes, 

such as Russia and Ukraine in 1998 and Iceland in 2006 (and 2008). There were 13 crises out of sample, 

primarily in the immediate post-Lehman quarters (Q4 2008 and Q1 2009).  

 
2.3.b. Data 

Based largely on data availability, our data covers 46 advanced and emerging economies (see table 2.8 

in the annex), with quarterly frequency between 1975Q1 and 2011Q4. For estimations, we use the 

data up until 2007Q2, with the data thereafter used for out-of-sample tests. Our explanatory variables 

are discussed below. Except otherwise mentioned, the source of the data is the IMF’s International 

Financial Statistics. The panel is unbalanced, due to lacking data availability particularly in emerging 

market and transition economies in the earlier part of the sample. Since independent variables are 

often defined based on longer-term averages, the period of coverage for regressions begins at the 

earliest in 1980. Country coverage improves toward the end of our sample. 

As previously stated, our main interest is in financial openness. The literature on how financial 

openness affects a country’s vulnerability to a currency crisis is still in its infancy, with varying results 

and policy implications. For example, while Glick, Guo and Hutchison (2006) and Glick and Hutchsion 

(2011) find that developing countries with more open capital accounts were less susceptible to crises 

in the period 1975-2004, Frankel and Saravelos (2011) fail to find significance for financial openness 

during the 2008-9 crisis. The divergence could be due to the lack of good measures of financial 

openness until recently, and the tendency to rely on binary measures of capital account openness. But 

also the historical experience of EMEs that opened their capital account prematurely may have led 

some to simply assume that capital account openness makes a country prone a currency crisis. It is 

also important to distinguish capital account openness from liberalization of the domestic financial 

sector. Here we start with the description of how we incorporate financial openness into our study, 

                                                      
5 A threshold of 2 standard deviations yields 79 crises; regression results based on this definition are presented 
in the robustness checks on p. 35.  
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followed by brief descriptions of the control variables.  

 
2.3.c. Variables of key interest – capital account openness and gross capital flows 

Capital account openness: we use the financial openness index developed by Chinn and Ito (2008).6 

This index, named “KAOPEN,” is based on a principal components analysis using binary dummy 

variables that codify the tabulation of three categories of restrictions on cross-border financial 

transactions reported in the IMF’s Annual Report on Exchange Arrangements and Exchange 

Restrictions (henceforth AREAER). In other words, this is a de jure measure of financial openness. Later 

we compare this indicator with other indicators, including Quinn’s measure7 (Quinn, Schindler and 

Toyoda, 2011) and de facto measures (Lane, and Milesi-Ferretti, 2007). We chose Chinn-Ito’s variable 

because of its comprehensive coverage over long periods (182 countries, for the years between 1970 

and 2011 with annual frequency) as well as the fact that it combines capital restrictions with other 

restrictions on international financial transactions. To attain quarterly data, we extended the annual 

data to quarterly, assuming that the annual values are constant across all quarters of a year. Given that 

the index is by design very slow-moving, this method does not lead to large inaccuracies.  

The benefits and costs of opening capital accounts have also spawned a large body of literature. 

Theoretically, liberalizing capital flows is beneficial as it leads to more efficient allocation of capital, 

however, the empirical evidence is very mixed (Kose and Prasad, 2012). The IMF (2012) recently 

adopted a new view on capital account liberalization, in which it recognizes that “capital flow 

liberalization is generally more beneficial and less risky if countries have reached certain levels or 

‘thresholds’ of financial and institutional development.” When countries are less financially developed, 

financial openness can be disruptive and some capital controls may be warranted; they may even be 

reinstated under certain conditions (“TTT”: transparent, targeted and temporary). More developed 

countries may see larger benefits of openness. Financial liberalization should be gradual in order to 

allow a country to adjust, and the sequence should be carefully crafted on a country-by-country basis 

(IMF, 2002). If successfully implemented, capital account liberalization can be positively associated 

with growth in both developed and emerging market economies (Quinn and Toyoda, 2008), both 

directly and indirectly (e.g. by promoting good macroeconomic policies to reap the benefits of open 

capital accounts).8 At the same time, however, there is a view that capital account openness will cause 

exchange rate appreciation by causing capital inflows and thereby undermining long-run growth rates. 

Consequently, “the appropriate role of policy will be to stem the tide of capital flows as to encourage 

them” (Rodrik and Subramanian, 2009, p. 129). In this context, it is of interest to test empirically if, and 

                                                      
6
 The data is available from http://web.pdx.edu/~ito/Chinn-Ito_website.htm. 

7
 We would like to thank Prof. Dennis Quinn for kindly providing us with this data.  

8
 See Kose, Prasad and Taylor (2011). 
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how capital account openness affects the likelihood of a currency crisis. While the relationship 

between capital openness and financial vulnerability may be country-specific, we try to control for as 

many country-specific factors as possible in our EWI framework.  

While financial openness can be beneficial in the long-term, the risks associated with short-term 

capital flows have been forcefully demonstrated in the global financial crisis in 2007-2008. Such risks 

can be amplified when a country is not equipped with strong financial and institutional frameworks. 

Therefore, we also look at the effect of capital flows, in addition to capital openness itself.  

 
Gross capital flows and their components: Capital inflows and outflows increase a countries’ actual 

financial integration with the rest of the world. We look at both capital inflows and outflows and the 

reason is that, during stress times like the global financial crisis, a country’s external asset can also 

increase the risk due to, for example, a lack of liquidity of external assets: this is more relevant for 

advanced economies which tend to hold large amounts of external assets. We also look at the 

composition of flows: gross FDI flows, gross portfolio flows and gross other flows (mainly bank loans). 

Our hypothesis is that longer-term capital flows (FDI) are less likely to cause a currency crisis than 

short-term (portfolio) flows. Since we are interested in how the surge in capital flows renders a country 

vulnerable to currency crises, we divide the gross flows by trend GDP growth calculated using a 

Hodrick-Prescott (HP) filter (λ=1600), and use the 1-year deviation of this ratio from its 5-year average. 

Previous studies on the effects capital flows have looked mainly at net capital flows, which, by 

netting the inflows and outflows, represent the (change in) external indebtedness of the country. 

Although abrupt changes in capital flows are often associated with crises, EWI studies often fail to find 

net capital inflows to be significant (Frankel and Saravelos, 2011). Yet net capital flows may hide 

important underlying dynamics and lack information of structural differences (maturity, currency, 

asset class, etc.) between assets and liabilities. The importance of gross capital flows as a measure of 

global financing patterns has recently received more attention in the literature (Borio and Disyatat, 

2011; Bruno and Shin, 2013). In the early and mid-1990s, net capital flows roughly mirrored gross 

inflows, but more recently, the size and volatility of gross flows have increased in line with increasing 

global financial integration and financial globalization. Forbes and Warnock (2012) were among the 

first to analyze the behavior of gross capital flows around so-called sudden-stop episodes: they find 

that factors outside the control of policymakers in most countries – such as changes in global risk 

sentiment, global growth, and contagion – create extreme capital flow fluctuations. They also stress 

the importance of disaggregating capital flows by foreign investors (gross inflows) and domestic 

investors (gross outflows). Broner, Didier, Erce and Schmukler (2013) confirm the importance of 

disaggregation. Against this backdrop, we include gross capital flows and their components in our data.  
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2.3.d. Other explanatory variables 

We choose other explanatory variables by looking at the overall performance of variables in 

previous studies. Our selection of variables owes much to the meta-study by Frankel and Saravelos 

(2011), which examines as many as 83 studies prior to 2008, and – based on bivariate regression of 

each potential candidate for significant EWI – finds that certain variables perform consistently well in 

predicting currency crises: e.g. the level of reserves, real exchange rate appreciation, GDP growth, 

credit growth, etc. Unlike their study, we conduct multivariate panel probit regression, including as 

many potentially important explanatory variables as possible. As we show later, many of these key 

variables turn out to be significant determinants of currency crises. 

 Real effective exchange rate (REER) appreciation: motivated by the conjecture that, where the 

REER has risen rapidly or deviated from its long-term average, there is a higher likelihood of a 

sudden correction (Goldfajn and Valdes, 1997). We have taken REER appreciation over 5 years.  

 Reserves to GDP: defined as the ratio of official non-gold reserves to GDP. An alternative measure, 

which compares reserves to short-term debt (“Greenspan-Guidotti ratio”), is also used in the 

literature, but due to the lack of short-term debt of many EMEs in our sample, we use reserves to 

GDP in our baseline model.9 

 GDP growth: countries with high growth rates are experiencing unsustainable asset bubbles, 

overheating and other factors not fully captured by the other variables.10 We calculated the 

percentage growth rate of real GDP in local currency terms over 2 years.  

 Inflation: as with GDP growth, a higher inflation rate can be an indication of overheating. 

Moreover, high inflation can erode a country’s competitive position via higher REER.  

 Credit growth: because rapid credit growth is often associated with the build-up of financial 

imbalances (see chapters 1 and 3) we also use credit growth in some specifications. Here, we stick 

to the change in credit to GDP over the previous 2 years. 

 Emerging economies (EME) dummy: to capture potential differences in economic structure and 

institutional quality between EMEs and AEs, we use a dummy variable which is 1 if a country is an 

EME (using the most recent IMF World Economic Outlook classification), and 0 otherwise. 

 Quality of Government: Greater capital account openness may be a reflection of good governance, 

as a country with high institutional quality may be more able to maintain investors’ trust in its 

                                                      
9
 Advanced economies with floating exchange rates generally have much lower levels of reserve coverage – 

reflecting large financial sectors and lower levels of currency mismatch. The necessity of implementing dollar 
swap lines due to dollar liquidity shortages in the post-Lehman and recent crisis nevertheless show that foreign 
currency funding problems can also materialize in these countries. 
10

 Frankel and Saravelos (2011) note that this result is somewhat counterintuitive, yet confirm that GDP growth 
prior to the global financial crisis is a significant predictor not only of the chance and severity of currency crises, 
but also the depth of recessions and recourse to IMF resources.  
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financial markets, and thus more likely to liberalize its capital account. In addition, government 

quality is a good indicator of the unique institutional characteristics of a country. To measure 

government quality, we use the quality of government data, derived from International Country 

Risk Guide (ICRG), in the Quality of Government Basic Dataset.11 The index, which is a mean of the 

ICRG series “Corruption,” “Law and Order” and “Bureaucracy Quality,” is scaled 0-1, and is 

constructed in such a way that higher number means better quality of a government. Indeed, 

looking at Table 2.2, the quality of government and capital openness (Chinn-Ito index) have a high 

correlation (about 51.5%). Including this variable also allows us to separate the effect of quality of 

government and capital account openness.  

 Contagion: In our study, we do not include contagion in our baseline specification. There are 

several reasons for this. First, for policymakers to predict currency crises in advance, contagion is 

of little use, especially – besides the speed of “contagion” – because its propagation mechanism, 

and even what constitutes “contagion” is still not clear. The recent work by Mink and de Haan 

(2012) points out that there is no set definition of “contagion” in the literature and even with high-

frequency data, it is difficult to make a clear distinction between contagion and “wake-up call” of 

investors to fundamentals. Further, contagion can run from country A to country B and back again, 

and can additionally lead to overestimations of its effect (Pesaran and Pick, 2007). However, as a 

robustness check, we construct a contagion index following Eichengreen, Rose and Wyplosz 

(1997), which is defined as follows.  
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where D is our dummy representing a crisis in country i at time t, and weight is the trade weight 

of the crisis-hit “source” country i as a trading partner for the receiving “home” country H in the 

BIS NEER index. Thus, for each home country, we create an index of crises in all other countries in 

each quarter, weighted by the importance of each other country as a trading partner. 

 
2.3.e. Summary Statistics 

Table 2.1 shows some key descriptive statistics of our independent variables. The left part of the table 

provides summary statistics of explanatory variables through the whole sample (including countries 

that are not hit by crises during the sample period). The right part of the table compares them 4 

quarters prior to, during, and 4 quarters after a crisis episode. Notable is that the average of reserves 

to GDP for crisis-hit countries is much lower 4 quarters before a crisis (9.9%) than in the full sample 

                                                      
11

 The time series data is compiled by Teorell, Dahlberg, Holmberg, Rothstein, Hartmann and Svensson, and is 
available to download at http://www.qog.pol.gu.se/. 

http://www.qog.pol.gu.se/
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(12.1%). During a crisis, the average is even lower (7.3%) – reflecting that the crisis is often marked by 

a run-down in reserves. Similarly, the 5-year appreciation of the REER and the change in credit to GDP 

tend to be higher before a crisis for crisis-hit countries, and REER appreciation tends to reverse during 

and after a crisis. The 2-year average of annual GDP growth is lower during and after the crisis, 

illustrating the output loss of currency crises. All of the components of gross capital flows are higher in 

the 4 quarters prior to a crisis, than the general mean, indicating that a surge in gross capital inflows 

indeed tends to be associated with crises. Notably, capital account openness is lower in countries that 

went through the crises than in the overall sample. As table 2.2 confirms, there is strong correlation 

between capital account openness and government quality (51.5%), and a negative correlation 

between openness and the EME dummy (-78.1%). 

 
Table 2.1: Descriptive statistics of explanatory variables, 1975-2011

 

Note: the variables are defined as follows: 
Capital account openness: Chinn-Ito’s capital account openness index (source: Chinn and Ito, 2008) 
Gross capital flows (1-year deviation): first difference of gross capital inflows + outflows over the past four 
quarters, divided by trend component of GDP, from 5-year average. Sub-components of gross capital flows are 
computed using the same method (source: IMF-IFS) 
REER appreciation (5-year): change in the real effective exchange rate (REER) index over the previous 20 quarters 
(source: IMF-IFS) 
Reserves to GDP: foreign reserves (excluding gold) divided by annual GDP (source: IMF-IFS) 
GDP Growth (2-year): GDP growth over 8 quarters in real local currency terms (source: IMF-IFS) 
Inflation (1-year): CPI annual inflation over the last four quarters (year-on-year) (source: IMF-IFS) 
Credit Growth (2-year): change in domestic credit to GDP over previous 8 quarters (source: IMF-IFS) 
EME dummy: dummy variable (1 if EME, 0 otherwise), categorization based on WEO database (source: IMF). 
Government quality index: mean value of the International Country Risk Guide (ICRG) series “Corruption,” “Law 
and Order” and “Bureaucracy Quality,” scaled 0-1, as compiled by the Quality of Government Institute (source: 
The Quality of Government Institute, http://www.qog.pol.gu.se/data/) 
Contagion index: average of crises in all other countries in each quarter, weighted using the importance of each 
other country as a trading partner in the NEER index (source: BIS) 
 

  

Observations Mean St. dev. Minimum Maximum 4q before crisis During crisis 4q after crisis

Capital account openness (Chinn-Ito) 6028 0.771 1.565 -186% 2.456 -0.356 -0.402 -0.332

Gross capital flow deviation (in %) 3857 -1.3% 0.707 -2089% 541.0% 9.4% 2.8% -3.7%

Gross FDI flow deviation (in %) 3675 0.6% 0.112 -168% 298.8% 2.5% 0.7% -0.4%

Gross portfolio flow deviation (in %) 3526 -1.3% 0.411 -1269% 189.2% 4.1% -1.8% -2.2%

Gross other flow deviation (in %) 3769 -0.6% 0.376 -1029% 448.2% 3.8% 3.7% -1.4%

REER appreciation (5yr, in %) 4923 0.8% 0.191 -59% 177.8% 11.8% -2.3% -2.6%

Reserves to GDP (in %) 5590 12.1% 0.166 0% 116.1% 9.9% 7.3% 8.2%

GDP Growth 2yr (in %) 5364 3.2% 0.035 -22% 13.9% 2.8% 2.4% 0.9%

Inflation (in %) 6182 40.7% 3.714 -11% 14029.5% 37.0% 28.4% 42.9%

CreditGrowth2yr (in %) 3740 6.7% 0.182 -100% 180.6% 14.9% 22.0% 14.8%

EME dummy 6808 41.3% 0.492 0 1 0.690 0.690 0.690

Government quality index 5040 72.0% 0.209 0.111 1 0.595 0.589 0.595

Contagion index 6808 166.4% 3.972 0 36.761 1.582 3.184 1.582

Entire period Means around crisis episodes
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Table 2.2: Correlation among explanatory variables, 1975-2011 
 

 
 
Note: this table shows the correlation of the variables as defined in Table 2.1. 
 
In order to investigate the existence of a systemic difference between EMEs and AEs, we perform a 

Wald test. We find that the effects of EMEs are jointly insignificant, but the difference is significant 

only for capital account openness (KAOPEN) and inflation, and we cannot reject the null hypothesis 

that all explanatory variables are jointly different between the two groups. As such, we include two 

interaction terms – EME and inflation, and EME and KAOPEN – in our regressions.  

 
2.4. Main results 

With all variables now defined, we can now estimate the probability of currency crises against the 

selected early warning indicators. Table 2.3 shows our main results, which reports the marginal effect 

of each indicator based upon four different probit specifications. Column [1] is our baseline model, 

which shows three important findings. First, the coefficient on capital account openness (KAOPEN) is 

negative and significant, indicating that capital account openness reduces the probability of currency 

crises, other things being equal. Second, real exchange rate appreciation and low reserves to GDP 

increase the probability of a currency crisis. Third, a surge in gross flows increases the chance of a 

currency crisis. The interaction term of EMEs and KAOPEN shows that EMEs may benefit less from 

openness than AEs, after controlling for other factors. In summary, even though a surge in gross capital 

flow increases the vulnerability of a country to a currency crisis, if the country in question has an open 

capital account, the vulnerability is reduced.  

In terms of economic magnitude, increasing KAOPEN from its mean (0.699) by one unit – roughly 

half the liberalization of Belgium between 1989 and 1990 – reduces the probability of crisis from 2.9% 

to 1.3% across the sample. Increasing KAOPEN from its mean for EMEs (-0.077) by one unit – the 

liberalization of Mexico between 2003 and 2004 – decreases the probability of crisis from 6.7% to 5.8%. 

Meanwhile, an increase in our capital flow measure by 20% of GDP from its mean, equivalent to the 

average increase across the whole sample between Q2 2004 and Q2 2007, increases crisis probability 

from 2.9% to 4.2%, when holding all other variables at their mean. Further simulations show that the 

Cap. acc. 

openness
Gross cap. 

flows

Gross FDI 

flows

Gross port. 

flows

Gross other 

flows

REER 

Dev.

Reserves GDP 

Growth

Inflation Credit 

Growth

EME 

dummy

Gov't 

quality

Contagion 

index

Capital account openness (Chinn-Ito) 100.0%

Gross capital flow deviation (in %) -2.6% 100.0%

Gross FDI flow deviation (in %) 0.8% 42.9% 100.0%

Gross portfolio flow deviation (in %) -0.4% 75.9% 13.0% 100.0%

Gross other flow deviation (in %) -4.2% 84.5% 16.0% 39.2% 100.0%

REER deviation (10yr, in %) 2.7% 8.3% 6.9% 2.1% 8.8% 100.0%

Reserves to GDP (in %) -20.3% 4.5% 0.8% 1.7% 5.7% 2.9% 100.0%

GDP Growth 2yr (in %) -33.3% 34.4% 15.7% 26.1% 28.8% 5.3% 27.3% 100.0%

Inflation (in %) -29.7% -0.5% -0.7% 0.0% -0.6% 0.2% -2.4% 3.0% 100.0%

CreditGrowth2yr (in %) 0.4% 9.0% 8.3% 6.6% 5.8% 12.5% -10.9% -19.3% 4.6% 100.0%

EME dummy -69.5% 0.3% -1.6% -2.3% 3.0% 4.4% 25.5% 18.9% 19.1% 2.5% 100.0%

Government quality 66.7% 2.5% 3.9% 3.6% -0.5% -4.8% -23.5% -19.2% -19.2% -1.6% -78.0% 100.0%

Contagion index -2.4% -4.5% -0.1% -4.0% -4.1% -6.3% -6.8% -7.7% 3.4% 1.6% 0.4% 4.5% 100.0%
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effect of KAOPEN on crisis probability generally dominates the effect of capital flows, except for very 

large capital flow surges.12 

To ensure that KAOPEN is not replicating the quality of the government, we include our 

Government Quality Index in column [2]. Including government quality (which is insignificant although 

it has the expected sign) does not change the size and significance of KAOPEN. Column [3] distinguishes 

between different components of gross flows. Portfolio inflows enter with a positive sign and are 

statistically significant at the 95% level, indicating that short-term investment flows are associated with 

a higher probability of currency crises. Credit growth over the previous two years (column [4]) is 

associated with a higher probability of currency crises, consistent with our earlier conjecture. Leaving 

out the KAOPEN measure (column [5]) does not materially change the effect of most variables, but it 

does make the coefficient of the EME dummy highly significant and positive, as this is now capturing 

much of the same information as KAOPEN. Finally, the contagion variable (column [6]) does indeed 

have a significant effect, but including it does not change our underlying results. In addition, based on 

Bayes Information Criteria (BIC), including contagion does not seem to have improved the model’s fit 

substantially.  

In addition to these overall results, we divide the sample into AEs and EMEs. Noteworthy is that 

the effect of KAOPEN in regressions with only AEs is significant and of roughly equal magnitude as in 

the full sample (columns [7] and [8]). Yet in regressions with only EMEs (specifications [9] and [10]), 

the coefficient of KAOPEN becomes insignificant. This indicates that – perhaps due to a lack of proper 

institutional or supervision policy frameworks – open capital markets are less beneficial for EMEs to 

thwart a currency crisis. Meanwhile, REER appreciation and inflation are significant only for EMEs, 

possibly related to the loss of trust in monetary policy, on top of damage in external competitiveness 

and erosion of the trade balance. In addition, gross flows are now insignificant, although the signs are 

consistent with our expectation – FDI (long-term flows) may reduce the risk of a currency crisis, 

whereas capital flows of a more short-term nature (portfolio and other flows) may increase this risk.  

 
  

                                                      
12

 An example is Iceland, which experienced an increase in the capital inflow measure from 42% to 197% in the 
same period, corresponding to an estimated probability of crisis within a quarter of 19.3% in Q2 2007. 
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Table 2.3: Regression results for currency crises, 1975-2007 

 

Note: estimators denote marginal effects, based on panel probit regressions. See table 2.1 for the definition and 

sources of explanatory variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All 

independent variables are lagged by 4 quarters except Contagion Index (not lagged). “lnsig2u” denotes the panel-

level variance component, while BIC is the Bayes Information Criterion. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

KAOPEN -0.320*** -0.319*** -0.327*** -0.434*** -0.314*** -0.307*** -0.313** -0.0478 -0.0637

[-3.182] [-3.109] [-2.98] [-3.339] [-3.106] [-2.903] [-2.459] [-.3975] [-.4388]

KAOPEN*EME 0.246 0.245 0.232 0.345* 0.221

[1.593] [1.568] [1.323] [1.755] [1.412]

EME 0.253 0.241 0.234 -0.0324 0.631** 0.238

[1.105] [.7881] [.9596] [-.112] [2.388] [1.03]

Gross flows 1yr 0.854* 0.854* 0.887* 0.753 3.431

[1.713] [1.715] [1.78] [1.356] [1.125]

Gross FDI 1yr 0.385 0.125 0.539 -1.290

[.1132] [.045] [.1436] [-.1137]

Gross Portfolio 1yr 1.466* 1.135 1.493 2.226

[1.803] [1.32] [1.328] [.3651]

Gross Other 1yr -0.843 -0.732 -1.168 0.655

[-.5278] [-.5158] [-.6539] [.1177]

REER app. 5yr 0.768** 0.770** 0.835** 1.269*** 0.733** 0.777** 0.984 1.311 0.650 0.737*

[2.111] [2.109] [2.127] [2.876] [2.012] [2.113] [.9851] [1.197] [1.603] [1.685]

Reserves to GDP -4.218** -4.214** -3.511* -4.065** -3.008 -4.057** -3.202 -2.859 -5.212** -4.361

[-2.244] [-2.24] [-1.733] [-2.03] [-1.453] [-2.121] [-1.124] [-.8765] [-2.09] [-1.498]

Inflation 0.322 0.319 0.194 0.0593 0.777 0.365 0.327 0.0828 1.567*** 1.495**

[.3666] [.3634] [.2152] [.0681] [1.056] [.4241] [.3828] [.0806] [2.739] [2.487]

Inflation*EME 1.201 1.202 1.297 1.245 1.011 1.273

[1.164] [1.164] [1.226] [1.131] [1.019] [1.249]

GDP Growth 2yr 4.612 4.597 3.949 7.287* 5.858 5.213 5.396 5.774 3.856 3.348

[1.369] [1.364] [1.076] [1.854] [1.546] [1.517] [.8902] [.8575] [.922] [.719]

Gov't Quality -0.0376

[-.0628]

Credit Growth 2yr 0.591*

[1.657]

Contagion Index 0.0582***

[2.667]

Constant -2.144*** -2.112*** -2.156*** -2.134*** -2.722*** -2.270*** -2.247*** -2.339*** -1.803*** -1.822***

[-9.749] [-3.869] [-8.889] [-7.061] [-11.3] [-9.873] [-7.13] [-5.782] [-6.469] [-6.006]

lnsig2u -13.61 -13.85 -13.21 -2.595 -2.567 -13.72 -14.28 -3.243 -13.21 -16.55

[-.4698] [-.4633] [-.4542] [-1.495] [-1.612] [-.4742] [-.3847] [-.7189] [-.2432] [-.3736]

# of obs 2175 2164 1977 2111 1977 2175 1619 1543 556 434

BIC 329.6 337.3 307.8 295.0 302.3 331.7 164.3 167.8 189.5 174.8

lnsig2u: panel-level variance component; BIC: Bayes Information Criterion

t-statistics in brackets; * p<0.10, ** p<0.05, *** p<0.01; all explanatory variables  lagged by 4 quarters except Contagion Index (not lagged).

Baseline AEs EMEs
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2.5. Robustness checks and out-of-sample performance 

2.5.a. Alternative definitions of dependent and independent variables 

As indicated above, both the independent and dependent variables are subject to some 

methodological choices.  

In table 2.4, we subject the dependent variable – the definition of crisis – to a number of alternative 

methods. First, we use a threshold of -2 standard deviations rather than -1.5 (columns [1] and [2]). 

Second, we use a larger exclusion window of 2 and 4 quarters, rather than 1 quarter after a currency 

crisis (columns [3]-[6]). Each of these restricts the number of crisis periods, while the longer exclusion 

windows also reduce the overall number of observations. It does not change our basis results as 

reported in Table 2.3 – KAOPEN is negative and significant throughout the specification, while gross 

capital flows are still significant and positive, the coefficients of other variables are more or less similar.  

In addition, we include net inflows, instead of gross flows, keeping the dependent variable the 

same as in the baseline estimation (column [7]). The coefficients of net inflows and their components 

enter with a positive sign, with statistical significance for net inflows (1 year deviation from 5 years 

average) and net-portfolio inflows and net other inflows (columns [7] and [8]), although statistical 

significance is lower compared to gross flows. Net FDI inflows have a negative coefficient, although it 

is statistically insignificant. This is consistent with the view that FDI inflows are a more stable source of 

funding thus less likely to cause a currency crisis.  

Finally, in order to look at how the vulnerability interacts with exchange rate regime, we split the 

sample into countries with fixed regimes and floating regimes, following the de facto classification of 

Reinhart and Rogoff (2004).13 We can confirm that capital account openness has a negative coefficient 

for both groups of countries, yet it is only marginally significant for countries with fixed exchange rate 

regimes. Moreover, surges in gross capital flows seem to have stronger effects on countries with 

floating regimes, which may see nominal appreciation and thus greater pressure for an exchange rate 

correction. In countries with fixed regimes, surges in inflows one year ahead do not seem to have an 

additional impact on the vulnerability to crisis on top of other indicators.14 

  

                                                      
13

 Specifically, we define categories 1 and 2 (currency boards, pegs and crawling pegs) as fixed, and all other 
categories as floating.  
14

 While not reported, gross flows do have a positive and significant coefficient 12 quarters ahead of a crisis for 
countries with fixed exchange rate regimes. The difference with floating regimes may reflect central bank 
intervention to defend the fixed regime over a period of several quarters until this proves unsustainable and a 
self-fulfilling speculative attack occurs. 
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Table 2.4: Regression results for currency crises with alternative specifications, 1975-2008 

  

Note: results using different definitions of currency crises [columns 1-6], net inflows instead of gross flows 
[columns 7-8] and dividing the sample by exchange rate regime (classification of Reinhart and Rogoff, 2004) 
[columns 9-10]. Again, estimators denote marginal effects, based on panel probit regressions. Significance at 
10%, 5% and 1% level denoted with *, ** and ***. All independent variables are lagged by 4 quarters. “lnsig2u” 
denotes the panel-level variance component, while BIC is the Bayes Information Criterion. 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Net flows

Net flow 

components

Fixed ER 

regimes

Floating 

regimes

KAOPEN -0.443*** -0.418** -0.309*** -0.321*** -0.309*** -0.321*** -0.291*** -0.291*** -0.256 -0.341***

[-2.821] [-2.503] [-3.343] [-2.998] [-3.343] [-2.998] [-2.928] [-2.735] [-1.642] [-3.877]

KAOPEN*EME 0.507** 0.512** 0.347*** 0.305* 0.347*** 0.305* 0.220 0.212

[2.556] [2.388] [2.628] [1.858] [2.628] [1.858] [1.424] [1.224]

EME 0.630** 0.743*** 0.419** 0.411* 0.419** 0.411* 0.229 0.247

[2.313] [2.64] [2.19] [1.765] [2.19] [1.765] [.9992] [1.007]

Gross flows 1yr 0.915** 0.581 0.581 -3.263 1.525**

[2.229] [1.533] [1.533] [-1.171] [2.18]

Gross FDI 1yr 0.792 0.268 0.268

[.193] [.0823] [.0823]

Gross Portfolio 1yr 1.099 1.425 1.425

[.9283] [1.623] [1.623]

Gross Other 1yr 0.561 -1.040 -1.040

[.3398] [-.7087] [-.7087]

Net flows 1yr 6.097**

[1.975]

Net FDI 1yr 5.179

[.8982]

Net Portfolio 1yr 5.694*

[1.75]

Net Other 1yr 1.306

[.3473]

REER app. 5yr 0.415 0.386 0.456 0.643* 0.456 0.643* 0.620* 0.672* 1.557** 0.832*

[1.103] [.9915] [1.526] [1.89] [1.526] [1.89] [1.676] [1.676] [2.053] [1.752]

Reserves to GDP -6.433** -6.664** -3.897** -3.894* -3.897** -3.894* -4.072** -3.431* -5.632 -3.666*

[-2.512] [-2.463] [-2.377] [-1.936] [-2.377] [-1.936] [-2.213] [-1.701] [-1.417] [-1.651]

Inflation -0.112 -0.121 -0.0660 -0.162 -0.0660 -0.162 0.475 0.359 -0.0349 1.109***

[-.1346] [-.1298] [-.1263] [-.2748] [-.1263] [-.2748] [.529] [.4184] [-.0186] [2.654]

Inflation*EME 0.936 0.924 1.215** 1.301* 1.215** 1.301* 1.159 1.218

[1.035] [.9326] [1.991] [1.936] [1.991] [1.936] [1.106] [1.194]

GDP Growth 2yr 6.768* 7.903** 2.606 4.497 2.606 4.497 4.039 3.527 5.948 5.870

[1.898] [2.022] [.9896] [1.412] [.9896] [1.412] [1.167] [.9339] [.8761] [1.27]

Constant -2.405*** -2.446*** -2.070*** -2.167*** -2.070*** -2.167*** -2.142*** -2.172*** -2.299*** -1.974***

[-8.963] [-8.353] [-10.89] [-8.668] [-10.89] [-8.668] [-9.54] [-8.894] [-4.539] [-8.373]

lnsig2u -3.957 -13.94 -11.48 -3.809 -11.48 -3.809 -13.73 -13.74 -1.410 -14.86

[-1.048] [-.4825] [-.3018] [-.9419] [-.3018] [-.9419] [-.4718] [-.4686] [-.7141] [-.3971]

# of obs 2326 2103 2305 2087 2305 2087 2175 1977 1244 931

BIC 286.2 277.3 406.0 366.9 406.0 366.9 328.3 306.2 147.7 201.4

lnsig2u: panel-level variance component; BIC: Bayes Information Criterion

t-statistics in brackets; * p<0.10, ** p<0.05, *** p<0.01; all explanatory variables  lagged by 4 quarters.

2 std EMPI 2Q Excl. Window 4Q Excl. Window
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2.5.b. Alternative measures of capital account openness 

While the Chinn-Ito index is one of the most frequently-used indices to measure capital account 

openness, there exist many other ways to measure capital account openness. Quinn, Toyoda and 

Schindler (2011) present a comprehensive literature survey on different capital account openness, 

which they group into three categories – de facto, de jure and hybrid indicators. Here we try using 

different measures of capital account openness from each of the three categories. The description of 

each variable is given in Table 2.5. We ran the baseline specification with different measures for capital 

account openness, but in the table we report only coefficients of variables, which represents capital 

account openness and their cross-term with EMEs. The results shown are consistent with our main 

result that capital openness reduces the probability of a crisis, but in some cases less so for EMEs (as 

indicated by the positive coefficient of EME*Openness in specifications using Quinn’s measure [2] and 

eGlobe openness [5]). In other words, capital account openness, de jure or de facto, reduces the 

probability of currency crises. This indicates that our main result is robust to how we measure capital 

account openness.  

 
Table 2.5: Regression results with different measures of financial openness, 1975-2008 

 

Note: significance at 10%, 5% and 1% level denoted with *, ** and ***. All independent variables (including 
EME dummy) are the same as the baseline (column [1] in table 2.3). The alternative measures of financial 
openness are defined as follows: 
Chinn-Ito measure is based on principal component of entries in the IMF AREAER. Reference: Chinn and Ito 
(2007). It is de jure measure of capital account openness.  
Quinn’s measure is based on coding of AREAER. It is de jure measure of capital account openness.  
Trade denotes trade openness, which is measured as export plus import divided by GDP (Data: IMF-IFS). It is 
a de facto measure of current account openness.  
LFM is calculated by Lane and Milesi-Ferretti (2007), as external asset and liabilities divided by GDP. It is a de 
facto measure of capital account openness.  
eGlobe is calculated by Gassebner et al. (2009). It is based on trade and capital flows plus coding of AREAER. 
It is a hybrid measure of economic openness in general.  

 
2.5.c. Out-of-sample performance during the global financial crisis 

This section examines whether the model was able to predict the currency crises during the height of 

the global financial crisis throughout 2008,15 using out-of-sample tests (in-sample data up to 2007Q2, 

                                                      
15

 In order to confirm this choice, we used a definition that the TED spread was higher than 1%. 

(1) (2) (3) (4) (5)

Chinn-Ito 

measure

Quinn's 

measure

Trade 

openness

LMF 

openness

eGlobe 

openness

Openness -0.320*** -0.0166*** -0.0176 -0.202 -0.0233**

[-3.182] [-3.088] [-1.479] [-1.623] [-2.351]

Openness*EME 0.246 0.0183** -0.0123 -0.199 0.00500

[1.593] [2.148] [-.7127] [-.5343] [.2898]

All other variables (including EME dummy) are the same as the baseline (specification [1] in table 3).
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out-of-sample: 2007Q3-2011Q4). Using our baseline model (model [1] in table 2.3), we calculate the 

fitted values for the probability of a currency crisis in 2008. Since many countries faced financial stress, 

the contagion factor was probably playing a large part in crises – currency, banking or sovereign debt 

crises. However, as we discussed earlier, there is little possibility for policymakers to predict the 

contagious effect ex ante, let alone taking appropriate action to prevent it. Therefore, we did not 

control for contagion, but our baseline model survives without the contagion effect. We then apply 

the estimated model to the out-of-sample period. Specifically, we test if the crisis signal is issued in 

any quarter in 2007, and if the crisis indeed happened in any quarter of 2008. To determine the 

threshold of “signal,” we took a sample median of the estimated probability in the out-of-sample 

period of 2008 (0.01, or 1%) as the threshold for a “signal” and check the noise-to-signal ratio. The 

results are presented in Table 2.6, which shows that the baseline model correctly identified 8 out of 

10 crises, although there were false signals (9 out of 17 turned out to be false signals). The noise-to-

signal ratio, which compares the amount of false signals to the number of good signals for each 

individual indicator is 0.34, indicating that crises are indeed more likely when the indicator was above 

the threshold value (noise-to-signal ratio of 1 or higher indicates that the signal is of no use). Therefore, 

the indicator has some usefulness in predicting currency crises in advance.  

 
Table 2.6: Noise and signal in predicting currency crises in 2008 (out-of-sample) 

 
 

In addition to calculating the noise-to-signal ratio by taking an arbitrary threshold of the signal to 

be the median of the probability distribution, we also employ an alternative means to compare the 

models by using the receiver operating characteristics (ROC) curve, which plots the true positive rate 

and the true negative rate for a variety of thresholds out of sample. The methodology is widely used 

in the biological and medical science fields, and recently used in the context of financial crises by Jordà, 

Schularick and Taylor (2011). The idea is to use a graphical representation to illustrate the performance 

of a binary classifier (in our case a currency crisis and its predictor) over a different discrimination 

threshold (thus the judgment of out-of-sample performance is not sensitive to the choice of threshold). 

The basic concept of ROC is given in Figure 2.2. The blue line denotes a perfect indicator – no false 

signals and no unpredicted crises. The purple line represents coin-toss: there is a 50-50 chance that 

Crisis probability>0.01

Crisis in 2008 No crisis in 2008 Total

Signal 8 9 17

No signal 2 24 26

Total 10 33 43

# of countries: 43

Noise-to-signal ratio= 0.34



2. Early warning for currency crises: what is the role of financial openness? 

 

 40 

the signal turns to be right. As the line (or curve) moves toward the Northeast corner, it indicates the 

stronger predictive power of an EWI model.  

 
Figure 2.2: Theoretical receiver operating characteristics (ROC) curves 

 
Note: the receiver operating characteristics (ROC) curve plots the true positive rate (percentage of actual crises 
correctly predicted as crises) against the true negative rate (percentage of non-crises correctly predicted) for all 
possible threshold levels for a given model. In this theoretical graph, the perfect predictor (blue line) has a 
consistent 100% rate of true positives and true negatives. A coin toss (purple line) offers no valuable information, 
while the theoretical model (gray line) has a higher true positive and true negative rate than the coin toss, but 
shows a trade-off between more true positives and true negatives. As the curve moves toward the Northeast 
corner of the graph, it indicates stronger predictive power of an EWI model. 

 
Figure 2.3: Receiver operating characteristics (ROC) curves of model specifications 

  
Note: the receiver operating characteristics (ROC) curves of the baseline model (specification 1, black line) is 
compared to 5 other model specifications. These are a specification with government quality data (blue dashed 
late), the components of gross capital flows (red dashed line) and credit growth (green dotted line), and a 
specification without KAOPEN (gray dashed line) and without KAOPEN or capital flows (light blue dotted line). A 
coin toss (purple line) is again shown for comparison. As the curve moves toward the Northeast corner of the 
graph, it indicates stronger predictive power of an EWI model. 
 

We plot ROC based on our regression estimations (Table 2.3 [1] – [4]) in the left panel of Figure 2.3. It 

is clear from the ROC that our models perform better than a simple coin-toss. Moreover, at a threshold 

of 8.1%, where the noise-to-signal ratio is minimized (at 3.2%), the model predicts 46.7% of all crises 

out of sample, while correctly labeling 87.8% of non-crises as such. If the optimal threshold is chosen 

at a more prudent 1.6%, a level which maximizes the product of the true positive and true negative 

rate, then the model will predict 73% of crises, yet at the cost of correctly labeling only 78.1% of non-

crises. Moreover, as illustrated by the right panel of Figure 2.3, the predictive power of the model 

overall is greater than when our new variables – openness and capital flows – are excluded from the 
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regression at a majority of thresholds. The area under the ROC curve (AUROC) – another measure of 

performance – is 0.844 for the baseline versus 0.784 without openness and capital flows. While the 

optimal threshold will depend on the preferences of the policymaker (see Comelli, 2013), this 

demonstrates that the inclusion of capital account openness and capital flows can help models to 

better distinguish between relative country vulnerability. 

 
2.6. Conclusions and policy implications 

Our findings can be summarized as follows. First, capital account openness plays an important role in 

reducing the probability of a currency crisis, though less so for EMEs. There are a number of possible 

explanations for this. For example, in countries that have extensive capital controls, investors may be 

more likely to redeem their investments at the first sign of trouble because they are worried that 

controls could be tightened. Relatedly, the closed capital account does not provide a country enough 

market discipline to build institutional capacity and more robust financial markets. Capital controls are, 

especially in normal times, often distortive and can contribute to imbalances and risky circumvention 

practices. The existence of thresholds of financial development, as described by Kose, Prasad and 

Taylor (2011), mean that countries with more developed financial systems are more likely to reap 

benefits from open capital accounts, largely through the associated improvements in institutional 

quality, and will be able to respond to associated risks. Of course, capital account openness and 

building strong institutions can go both ways: capital account openness provides the opportunities for 

stable financial development and deeper financial markets, yet it can also create potential for actors 

to take on leverage, currency and maturity mismatches which will worsen the economy’s external 

resilience. While our study cannot provide policy conclusions on the pace or sequencing of 

liberalization, our findings indicate that especially for AEs, openness and strong institutions can go 

hand in hand with a lower vulnerability to currency crises. 

We also find that surges in gross flows (especially short-term flows) increase the probability of a 

currency crisis; but this probability becomes smaller when a country has a more open capital account. 

An underlying explanation is that capital account openness stimulates financial development, 

promotes market discipline and accompanies economic reforms, making the country more robust to 

external shocks. This implies that, even as open capital account openness generally reduces a country’s 

vulnerability to currency crises, it also imposes a burden on policymakers to effectively manage 

macroeconomic risks, by building better institutional and macroprudential frameworks – which is 

beneficial to the economy. While it is true that more open and developed economies are generally 

more exposed to external shocks, those shocks do not necessarily lead to a crisis when countries have 

more developed financial markets, as well as appropriate macroprudential policies in place.  



2. Early warning for currency crises: what is the role of financial openness? 

 

 42 

Furthermore, our results indicate that excessive real appreciation, low reserve adequacy, and rapid 

credit growth are likely to be additional risk factors. Appropriate responses to these risks could include 

sterilized intervention and macroprudential tools. 

Our study indicates that the fit and the usefulness of “traditional” EWI models can be improved 

upon when they are augmented with financial openness and gross capital flows. For policymakers, this 

means greater usefulness of the EWI models, though outputs continue to call for a strong level of 

judgment. Regardless, given that the factors preceding crises in the past appear to have remained 

relevant through the global crisis, there is evidence that the patterns preceding past crises can 

continue to give guidance for the future. 

Finally, our paper has some interesting applications for the ongoing euro area crisis. While the euro 

area crisis is not a currency crisis per se, it is clear that, in the absence of the single currency, there 

would likely be pressure for adjustment of vulnerable euro area countries’ exchange rates.16 These are 

currently suppressed, meaning that any adjustment has to take place through other mechanisms, e.g. 

fiscal consolidation, structural adjustment and internal devaluation. For us, this is not a sign that early 

warning indicators are not relevant for members of a currency union; on the contrary, it may even be 

more important to monitor fundamental developments (such as competitiveness, private credit 

growth and fiscal sustainability) for currency union members given the lack of autonomous monetary 

and exchange rate policy (De Grauwe, 2012). By using economic indicators17 to monitor risk, there may 

be room to take preventive action so as to ensure the stability of the currency union as a whole. 

  

                                                      
16

 It is important to distinguish between pressure for adjustment and actual adjustment. If the currency union 
had not been in place, countries could resist adjustment through exchange rate intervention – e.g. due to worries 
about the effects on foreign exchange lending portfolios (as in CEE countries) or due to political will to maintain 
pegs (as in the EMS crisis in 1992). This would be measurable with the EMPI. 
17

 See, for example, the Macro Imbalances Procedure of the European Commission, which includes monitoring 
of public, private and external debt levels as well as REER, current account balance and other fundamentals. 
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Annex 2.1: Crisis episodes and sample countries 

Table 2.7: List of crisis episodes (normalized EMPI<-1.5), 1975-2011  

 

Note: * denotes out-of-sample observations. The countries are presented in the order of the IMF country code. 

 
Table 2.8: List of sample countries 

 

Note: * denotes countries that were previously defined by the IMF WEO as emerging markets during the sample 
period. For the sake of consistency, all countries are defined throughout the sample based on the most recent 
classification. 

 

 

  

Country Time EMPI Country Time EMPI Country Time EMPI Country Time EMPI

United Kingdom1976q4 -1.52 Argentina 1995q1 -1.63 Colombia 1984q1 -1.70 Thailand 1997q3 -3.83

1992q4 -1.75 2002q1 -7.73 1985q2 -2.00 Russia 1994q3 -3.00

Sweden 1993q1 -1.90 Brazil 1976q1 -2.20 1999q3 -1.72 1998q3 -3.47

2008q4* -1.82 1977q1 -2.11 2002q3 -1.93 China 1992q3 -2.04

Japan 1979q1 -1.60 1979q1 -1.89 Mexico 1976q3 -3.74 Ukraine 1994q2 -1.73

1979q4 -2.52 1981q1 -1.87 1982q1 -4.13 1995q3 -2.87

Greece 1983q1 -2.14 1982q1 -1.88 1985q2 -1.58 1998q4 -2.84

1985q4 -2.30 1985q1 -3.80 1987q4 -2.65 Poland 1985q3 -5.69

Iceland 1978q1 -1.55 1986q3 -2.52 1988q4 -1.74 1986q1 -3.26

1980q2 -1.57 1987q4 -2.29 1990q1 -1.61 1986q3 -3.19

1982q1 -2.24 1990q3 -4.08 1994q2 -2.45 1988q1 -1.64

1982q3 -2.35 1991q3 -6.91 1994q4 -3.51 1989q2 -3.54

1983q3 -1.72 1992q3 -5.57 1995q4 -1.69 1990q4 -2.13

2001q2 -1.71 1995q1 -2.11 2008q4* -2.40 1991q4 -2.39

2006q2 -2.04 1997q4 -2.38 Venezuela 1982q3 -1.82 1993q1 -1.98
2008q2* -2.09 1998q3 -5.33 1984q1 -2.18 2008q4* -3.79

2008q4* -3.33 1999q1 -7.55 1986q4 -3.37 Turkey 1995q4 -3.41

Portugal 1977q2 -1.85 1999q4 -2.33 1988q4 -1.50 1996q4 -1.96

Spain 1983q1 -1.57 2000q2 -3.94 1994q1 -1.78 1997q4 -2.11

Australia 1985q2 -1.74 2001q4 -1.76 1996q1 -3.84 1998q3 -1.77

1986q3 -2.49 2002q3 -3.85 1998q3 -2.09 1999q4 -1.59
2008q4* -2.02 2008q4* -3.42 2002q1 -3.98 2001q1 -4.68

Israel 1975q3 -1.87 Indonesia 1997q3 -1.93 2002q3 -2.88 2006q2 -2.50
1977q4 -2.44 1999q3 -1.73 2007q2 -2.43 2008q4* -2.23

1979q2 -1.97 2000q2 -1.51 S. Africa 1975q4 -1.78

1979q4 -1.92 2004q2 -1.78 1981q3 -1.51

1980q3 -2.32 2005q3 -2.06 1984q3 -1.95

1983q1 -1.67 2008q4* -3.10 1985q3 -2.95

1988q3 -1.63 Malaysia 1997q4 -2.29 1996q2 -2.17

1992q3 -2.33 Philippines 1983q1 -1.57 1998q3 -2.22

1994q2 -1.72 1983q3 -1.61 2001q4 -2.06
Taiwan 2011q2 -2.12 1984q3 -2.38 2008q4* -1.71

Korea 1997q4 -6.20 1990q4 -1.69
2008q4* -2.69 1997q4 -1.82

Note: * denotes out-of-sample period. The countries are presented in the order according to IMF country code. 

Austria Luxembourg Israel* Argentina Indonesia South Africa

Belgium The Netherlands Japan Brazil Malaysia Turkey

Finland Portugal Norway China Mexico Thailand

France Spain South Korea* Taiwan Peru Ukraine

Germany Australia Singapore* Colombia Philippines Venezuela

Greece Canada Sweden Hong Kong, SAR Poland

Ireland Czech Republic* Switzerland Hungary Russia

Italy Iceland UK India Saudi Arabia

US

*These countries were previously defined by the IMF WEO as “emerging market economies” during the sample period. 

For the sake of consistency, they are defined throughout the sample based on the most recent classification.

Advanced Economies Emerging Economies
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3. Financial globalization or great financial expansion?  
The impact of capital flows on credit and banking crises1  

 
Abstract  
This paper empirically examines the impact of capital flows on credit growth, credit excesses and 
banking crises using quarterly panel data from 43 advanced (AEs) and emerging market economies 
(EMEs). Regressions show that gross capital inflows precede credit growth and credit excesses. Both 
gross inflows and high private domestic credit precede banking crises. Formalized hypotheses allow us 
to study whether domestic or international drivers more frequently precede banking crises, and thus 
to evaluate “financial globalization” and the “great financial expansion” as explanations for country 
vulnerability to banking crises. Our evidence provides support for both narratives as drivers of country 
vulnerability; financial globalization seems to matter particularly for EMEs. We also provide some 
ground for caution on the effectiveness of capital controls and the desirability of very high levels of 
private credit to GDP. 
 
Keywords : Gross capital flows, credit bubbles, financial globalization, banking crises 
 
JEL classification codes : E51, F32, G01, G15 
 
3.1. Introduction 

The decades leading up to the global financial crisis were marked by two striking trends. On the one 

hand, the financial sectors of countries around the world grew at a rapid pace. Supported by a wave 

of financial liberalization in the 1980s, by low inflation and output volatility in the ensuing years (the 

“Great Moderation”) and perhaps also by accommodative monetary policy, many economies 

experienced a rapid expansion of credit to firms and households. This “Great Financial Expansion” 

(Hoogduin, 2014), which was especially pronounced in the 1990s and in 2002-7, was not confined to 

the major financial centers, but occurred in many countries at the same time. It was thus a global 

phenomenon. For both advanced economies (AEs) and emerging market economies (EMEs), private 

credit to GDP not only expanded, but frequently even outstripped its long-term trend. In many 

emerging markets, Europe and Japan in past decades and in many more countries during the global 

financial crisis of 2007-8, such credit excesses were followed by banking crises and sharp output 

contractions (Reinhart and Rogoff, 2009). 

At the same time, the growth in the global financial system coincided with even more rapid 

financial integration between countries. As authorities removed restrictions on cross-border 

investment, financial institutions, firms and individuals increasingly invested abroad. The long periods 

of capital flows between economies contributed in many cases to greater trade flows and income 

convergence. Equity flows, such as foreign direct investment (FDI), were associated with greater risk 

sharing and technology transfers across borders and became an important source of stable financing 

for both advanced and emerging economies. Yet some types of capital flows, particularly debt 

                                                      
1 This chapter is joint work with Ruben van Tilburg. It was released as DNB working paper 441 in 2014. 

http://www.dnb.nl/en/publications/dnb-publications/dnb-working-papers-series/dnb-working-papers/working-papers-2014/dnb312673.jsp
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financing by banks and capital market investors, proved very volatile, with “sudden stops” of foreign 

money and “capital flight” by residents a recurring theme of crises especially in EME crises. Since 2008, 

financial crises across AEs have also frequently had an important international component, with cross-

border financial exposures playing a role both in the build-up of financial excesses and international 

propagation of financial stress. 

The purpose of this study is to examine empirically how increasing integration between countries 

(“financial globalization”2) and the simultaneous growth of financial sectors within countries (“great 

financial expansion”) interact with the vulnerability of a country to banking crises. Of course, both 

financial globalization and financial expansion can bring important economic benefits. There is a large 

literature on financial development and growth (e.g. Rajan and Zingales, 1998; Beck, Levine and 

Loayza, 2000; De Gregorio and Guidotti, 1995), and on the benefits and risks of financial openness 

(Rodrik, 1998; Rodrik and Subramanian, 2009; Henry, 2003; Quinn and Toyoda, 2010; Edwards, 2001; 

Kose, Prasad, Rogoff and Wei, 2006; Kose, Prasad and Taylor, 2006; Frost and Saiki, 2014). Yet here, 

we are interested primarily in the interaction of each trend with financial vulnerabilities, in 

determining whether these have been significant antecedents of banking crises. Exploring these two 

narratives is important not only from a practical policy perspective, but also for deeper economic 

reasons. Fundamentally, are rapidly expanding financial sectors beneficial to global growth and 

stability? Are there important differences between investors based on their residency, or the type of 

investment (debt versus equity)? Where should policy focus its efforts in strengthening the resilience 

of the global financial system(s)? 

To answer these questions, we develop four testable hypotheses on the impact of capital flows, 

domestic macroeconomic fundamentals and other factors on credit excesses and banking crises. To 

test these hypotheses, we regress the change in private credit to GDP and the credit gap on a set of 

domestic factors and gross capital inflows, including their debt and equity components. We use a 

similar methodology in probit regressions for banking crises, as defined by Laeven and Valencia (2013). 

With our quarterly panel of advanced economies (AEs) and emerging markets economies (EMEs) over 

the whole period of interest (1975-2011), we are able to compare variation both across and within 

countries and derive patterns at an aggregated level. 

This study draws from four related strands of literature. The first strand relates to the impact of 

global capital flows on domestic financial vulnerabilities in the lead-up to the global financial crisis 

(Borio and Disyatat, 2011; Shin, 2012; Shin and Bruno, 2013; Calderón and Kubota, 2012) and its 

aftermath (Rey, 2013; Catão and Milesi-Ferretti). These studies focus especially on the role of global 

                                                      
2
 Throughout this chapter, financial globalization is equated with greater cross-border financial claims – the result 

of gross capital flows – while financial openness is measured by the Chinn-Ito Index. Price-based measures of 
financial integration (convergence of interest rates, etc.) are beyond the scope of the chapter. 
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factors which can contribute to vulnerability, like global liquidity and the “leverage cycle” of 

internationally operating banks. A key conclusion of this literature is that financial imbalances, such as 

high leverage and currency and maturity mismatches on balance sheets, can arise across countries 

even in the absence of large current account imbalances. Thus, it is important to also monitor gross 

capital flows – i.e. to separate domestic investment by foreigners and foreign investment by residents. 

A number of studies show that foreigners and domestic residents have very different behavior during 

crises, which may be masked by netting them out; similarly, gross capital inflows can be more volatile 

and pro-cyclical than net inflows (Broner, Didier, Erce and Schmukler, 2013; Forbes and Warnock, 

2012; Hessel and Peeters, 2012). Moreover, unlike narratives of the global financial crisis rooted in 

large savings and current account surpluses in EMEs, which are invested through reserve accumulation 

in the financial assets of AEs (“global savings glut”; Bernanke, 2005), this literature sketches a “global 

banking glut” in which banks’ pro-cyclical growth of assets and liabilities across borders is a driver of 

financial imbalances.3 Like these studies, we use data on gross capital flows, but by including the 

current account balance in regressions, we seek to take into account both gross and net external 

imbalances.  

A second and related strand of literature is on the desirability of financial openness. The removal 

of capital controls by both AEs and EMEs since the late 1980s was driven both by domestic policy 

choices and by multilateral initiatives, such as the OECD Codes of Liberalization or the requirements 

laid out in the Treaty on the Functioning of the European Union (Bakker and Chapple, 2001). 

Neoclassical theory predicts that financial openness should result in more efficient allocation of capital 

from countries which have a relatively high capital endowment (richer countries) to those (poorer 

countries) with less capital, with growth benefits both for sending and receiving countries. A 

divergence between savings and investment can be justified based on relative income levels and the 

life cycle hypothesis, by which countries with relatively younger populations should be more prone to 

save and invest than countries with older populations, which should dis-save (Modigliani and 

Brumberg, 1954). Yet in practice, capital frequently flows “uphill” from developing to developed 

countries (Lucas, 1990), and the empirical literature on openness and growth has been mixed (Rodrik, 

1998; Henry, 2003; Quinn and Toyoda, 2010). This leads some (Rodrik and Subramanian, 2009) to 

argue that a re-imposition of capital controls could improve welfare outcomes. Yet others show that 

richer countries may benefit more from openness than EMEs, given “thresholds” of financial 

development above which benefits outweigh costs (Edwards, 2001; Kose, Prasad, Rogoff and Wei, 

                                                      
3
 The global savings glut and global banking glut narratives are not entirely exclusive. Bernanke, Bertaut, DeMarco 

and Kamin (2010) argue that both reserve accumulation of US Treasuries by China and oil exporters and 
investments by European banks in mortgage-backed securities (MBS) had an impact on long-term US interest 
rates and investment prior to the sub-prime crisis. 
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2006; Kose, Prasad and Taylor, 2006; Frost and Saiki, 2014). The IMF (2012) recently acknowledged 

that financial openness is more beneficial and less risky for countries that have a financial sector with 

the capacity to absorb inflows, the ability to deal with increased capital flow volatility and effective 

macroeconomic and financial supervision frameworks. Given the well-known “impossible trinity” or 

“trilemma,” which holds that open capital accounts, a fixed exchange rate and independent monetary 

policy cannot be achieved at the same time, this trend toward opening has also meant changes in 

exchange rate and monetary policy regimes (Frankel, 1999). Many countries have chosen policy mixes 

with an intermediate degree of capital account openness, exchange rate flexibility and monetary 

independence, or “intermediate regimes” (Aizenman and Ito, 2012). Our study takes account of both 

capital account openness and exchange rate regimes as important factors in country vulnerability. 

A third strand is on the determinants of banking crises across countries. The seminal works of 

Kindleberger (1978) / Kindleberger and Aliber (2011) and Minsky (1986) emphasize the role of self-

feeding booms and busts in domestic credit. More recently, several studies (Borio and Drehmann, 

2009; Jordà, Schularick and Taylor, 2011; Gourinchas and Obstfeld, 2012) confirm that large increases 

in private domestic credit are among the most robust pre-cursors of banking crises both in AEs and 

EMEs over long periods of time, including the recent crisis. For both AEs and EMEs, such booms are 

often accompanied by real exchange rate appreciation, and banking crises may lead to and be 

aggravated by currency crises (Kaminsky and Reinhart, 1999; Mishkin, 1999). Generally, there is less 

attention in the literature on isolating the domestic and foreign components of credit excesses in order 

to understand which of the two imbalances has been the prime driver of crises. An exception is Avdjiev, 

McCauley and McGuire (2012), who show that international credit, defined as cross-border lending, 

international borrowing by banks and FX lending, “enables domestic credit booms” and thus 

contributes to the incidence of crises. 

Finally, a number of newer studies look at the costs of an excessively large financial sector 

(Cecchetti and Kharroubi, 2012; Arcand, Berkes and Panizza, 2012). These studies look empirically at 

the growth of private credit, and find a U-shaped relationship with output and productivity growth, 

whereby financial deepening is associated with lower growth above a threshold of roughly 100% of 

GDP (“too much finance”).4 Relatedly, Haldane, Brennan and Madouros (2010) show that the rising 

share of the financial sector in value added in the past decades was not a “productivity miracle,” but 

rather the result of growing leverage and risk-taking – a “productivity mirage.” When the private gains 

                                                      
4
 This literature represents a break from the past literature on financial development, which often sees credit to 

GDP as a proxy for “financial depth” and thus for the ability of the financial sector to support growth. A 
representative study is De Gregorio and Guidotti (1995), who show that financial development, as proxied by 
bank credit to GDP, is associated with higher growth rates in most economies, but lower growth in Latin America. 
They attribute this result to a poor regulatory environment. Moreover, they interpret weak results in advanced 
economies as stemming from the important role of non-bank institutions. 
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of especially large financial institutions are set against implicit government guarantees under tail risk 

scenarios and thus with profitable activities’ full social costs, the overall contribution of the sector to 

value added is much smaller.5 Kneer (2013a,b) shows another mechanism for a large financial sector 

to weigh on growth, namely the absorption of talent into the financial sector in the United States and 

Europe, which can have detrimental effects on productivity in the real sectors of the economy. These 

observations have led to calls by some for a shrinking of the financial sector (Bezemer, 2012; Epstein 

and Crotty, 2012). A contrary view is taken by Gennaioli, Shleifer and Vishny (2012), who posit that a 

larger financial sector may simply reflect a maturing economy and higher overall wealth levels. By 

considering the level of private domestic credit, our paper also examines these hypotheses and, in 

robustness checks, explores the existence of non-linear effects of credit on vulnerability. 

The contribution of our paper is to bring together the work on capital flows, private credit excesses 

and banking crises across a broad range of countries using newly available (post-crisis) data. This has 

some parallels with Taylor (2013), who also attempts to empirically disentangle “external imbalances” 

and “credit booms” hypotheses for banking crises, and finds more evidence in favor of the latter. Yet 

unlike Taylor’s study, which emphasizes the lack of predictive power of current accounts – which 

mirror net capital flows – as compared to credit booms, we examine the link between gross capital 

flows and credit. To do this, we combine IMF data on gross capital flows with a new BIS database on 

private domestic credit, and run a series of panel regressions. This allows us to simultaneously consider 

the impact of credit booms, the level of credit and (gross) external imbalances, and thus to examine 

some of the avenues of future work which Taylor proposes. Moreover, in contrast to other studies on 

gross flows, we use a simpler classification of the components of gross international capital flows – 

namely “equity” (FDI and portfolio equity) and “debt” (portfolio debt and other flows). The latter 

groups together cross-border bank and investment flows, just as the new BIS data integrates bank and 

capital market borrowing. This further aids analysis of the link between international capital flows and 

domestic credit vulnerabilities. 

The chapter is organized as follows. Section 3.2 describes the two global financial narratives in 

more detail. Section 3.3 lays out a schematic model of capital flows and credit excesses, formalizes our 

four hypotheses and describes our empirical framework. Section 3.4 introduces the data and then 

correlations and a graphical analysis of the relationship between gross capital flows, credit growth and 

banking crises. Section 3.5 contains our multivariate estimation results, while section 3.6 offers 

robustness checks of the key results. Finally, section 3.7 concludes with further interpretation and 

policy considerations. 

                                                      
5
 Relatedly, Arnold and van Ewijk (2012) examine implications of the growth of transaction banking over this 

period, which has lower margins and is more tenable to aggressive asset expansion than traditional relationship 
banking. 
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3.2. Global financial narratives 

The great financial expansion can be captured by a number of measures, including the size of financial 

sector assets, loan-to-deposit ratios and measures of market depth and liquidity. Yet perhaps the most 

widely used measure in the literature and in recent policy analysis is the ratio of private domestic credit 

to output, which is now available over a long panel for a number of countries from the new BIS 

database on total domestic credit (Dembiermont, Drehmann and Muksakunratana 2013). From an 

average of 93% of GDP in 1975, private credit in advanced economies (AEs) peaked at nearly 180% of 

GDP in 2008, while emerging market economies (EMEs) also saw dramatic deepening of domestic 

credit markets, albeit from lower base levels and with more volatility. Figure 3.1 shows the level of 

private credit to GDP for both groups of countries. Notably, credit to GDP significantly outstripped its 

long-term trend for AEs in the late 1980’s, for EMEs in the mid-1990’s and for both groups of countries 

in the years leading up to the global crisis. This widening “credit gap,” one sign of credit market 

excesses (Borio and Drehmann, 2009), grew for the global economy as a whole and for some individual 

countries in particular. In many cases, this was followed by banking crises and a sharp contraction in 

credit, bringing the credit gap back into negative territory, even as the long-term trend has generally 

remained positive. 

 
Figure 3.1: Total domestic credit and credit gap of advanced and emerging economies 
In % of GDP 
Advanced economies     Emerging economies 

 

Note: unweighted average of private domestic sector credit (both banking sector and capital markets) in % of GDP, 
trend credit to GDP based on one-sided Hodrick-Prescott (HP) filter with lambda of 400,000, and “credit gap” for the 
43 countries in our sample. The credit gap is defined as the difference between actual and trend credit level. The 
calculation is in done in line with the standard methodology of the Basel Committee on Banking Supervision (BCBS), 
as used in the calibration of the countercyclical capital buffer (CCB). The definition of advanced and emerging 
economies is based on the end-of-period IMF World Economic Outlook classification. The figure for EMEs begins in 
1980, as the sample prior to 1980 is too small for representative averages. The axes for EMEs are scaled differently, 
reflecting the lower average level of domestic private credit to GDP and the credit gap throughout the sample. 
Source: BIS and IMF IFS 
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Figure 3.2: International investment positions (IIP) 

Average of foreign assets and liabilities in IIP as a % of countries’ GDP 

 

 
Note: unweighted average of foreign assets and liabilities in IIP, in % of GDP, for the 43 countries in our sample. 
Definition of advanced and emerging based on the end-of-period IMF World Economic Outlook classification.  
Source: IMF IFS 
 

Financial globalization has booked an even more rapid increase in the past three decades. Between 

1988 and 2006, the gross international investment positions (IIP) of AEs quadrupled from about 50% 

to over 200% of GDP (figure 3.2). These investment stocks, which correspond to the categories of 

capital flows in the IMF International Financial Statistics, show a large heterogeneity across countries, 

and are much larger for international financial centers like Luxembourg, Hong Kong or Singapore. A 

deeper look at the data reveals that the majority of global financial flows are between advanced 

economies. Figure 3.3 shows gross financial flows, split into debt and equity, for the economies in our 

sample. Equity, particularly FDI, tends to flow both between advanced economies and from advanced 

to emerging economies, and is relatively stable across the cycle. Debt flows are larger and more 

volatile, particularly since 2008.2 

This de facto integration also reflects changes in the jure capital account frameworks. As shown by 

figure 3.4, AEs have liberalized more in the past 3 decades and remain more open than EMEs. There 

have been notable reversals in the long-term trend toward greater liberalization. For many EMEs 

(Malaysia in 1998, Argentina in 2002) and AEs (Iceland in 2008, Cyprus in 2013), banking and balance 

of payments crises have gone hand-in-hand, and authorities responded to these by reinstituting capital 

controls. Some countries, such as Brazil in 2010, have responded to strong inflows with the imposition 

of capital controls on foreign investment. Others, such as South Korea in 2012, have used restrictions 

on foreign currency borrowing which, while targeted at specific activities of financial institutions, can 

have similar effects as capital controls. 
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Figure 3.3: Components of gross capital flows 
in USD billions 
Advanced economies        Emerging economies 

 

Note: gross inflows and outflows are simple sums across all 43 countries in our sample in each quarter. Both 
series are defined by residency; hence, inflows reflect the build-up of claims by foreign residents, and outflows 
by domestic residents. Negative inflows and positive outflows, e.g. during the crisis in Q4 2008, reflect 
repatriation of assets by both parties. As explained in more detail in section 3.4, “equity” is a sum of foreign 
direct investment (FDI) and portfolio equity flows, while “debt” is a sum of portfolio debt and other flows. Note 
that the axes are scaled differently for AEs and EMEs, given much larger flows in the former. 

 
Figure 3.4: Capital account openness of economies  
Average value of Chinn-Ito Index 

 

Note: unweighted average of Chinn-Ito Index of de jure openness, which ranges from -1.5 (least open) to 2.446 (most 
open). Definition of advanced and emerging based on most recent IMF World Economic Outlook classification. 
Source: Chinn and Ito, 2011 

 

3.3. Schematic model and testable hypotheses 

As a point of departure for developing testable hypotheses, we consider a simple framework whereby 

both international capital flows and domestic factors can lead to credit growth and (relatedly) credit 

excesses, as measured by the credit gap. From a theoretical perspective, this can be related to a model 

with a financial accelerator. In this type of model, credit market frictions – like asymmetric information 

and agency problems – lead to different behavior of financial intermediaries in different phases of the 

business cycle (Bernanke, Gertler and Gilchrist, 1994; 1999; see Gertler, Gilchrist and Natalucci, 2007 

for an open economy extension of the model). Macroeconomic shocks are propagated and amplified 

through the banking sector (or, comparably, credit markets), which charges an “external finance 

premium” to borrowers that in turn depends on the state of the economy and borrowers´ net worth 



3. Financial globalization or great financial expansion? The impact of capital flows on credit and banking crises 

 

 53 

(equity value). Higher net worth gives borrowers both greater access to internal financing and a lower 

external finance premium. This allows for domestic credit to fluctuate endogenously and have a 

subsequent impact on the business cycle. This framework can be extended to disturbances in 

international credit, such as sudden stops (Mendoza, 2006), though our emphasis here is on the upturn 

rather than the downturn of the financial and business cycle. 

For our purposes, a fundamental question is whether foreign financing (gross capital inflows) has 

significant effects on credit excesses and banking crises, and if so why. As will be discussed in more 

detail in the conclusion (section 3.7), such financing may disturb the balance of domestic savings and 

investment; it may go to more “marginal” and thus higher-risk borrowers; and, due to information 

asymmetries, foreign investors may be more tenable to flight. However, foreign financing may also be 

associated with greater market discipline, increased technological know-how and the development of 

institutions (see chapter 2). Moreover, foreign financing could be a “side show” to credit dynamics that 

are largely drive by domestic fundamentals. In either case, persistently high credit growth and credit 

gaps, both of which are flow concepts, should lead to higher overall levels of private domestic credit, 

a stock concept. Either of these can have an impact on the likelihood of a country experiencing a crisis. 

Finally, international capital flows could have their own (“autonomous”) impact on crisis likelihood. 

Figure 3.5 shows these relationships schematically, whereby the channels of influence are numbered 

C1-C6. 

The first two hypotheses we want to test can be roughly related to financial globalization, and 

specifically the impact of foreign capital on domestic credit conditions. Recent literature finds that the 

explanatory power of gross capital flows tends to be higher than that of net flows, particularly for AEs. 

There is research into the drivers of gross capital flows6, and the impact of net capital flows on credit 

(Caballero, 2012) but relatively little attention to the impact of gross flows on domestic macro-

economic and financial outcomes. A key aspect missing in the discussion is the channel by which gross 

international capital inflows impact credit booms and thus vulnerability to banking crises. While 

domestic variables can be expected to drive credit market developments, the financial globalization 

narrative would imply that international factors are as important. This would be consistent with gross 

international capital flows having a significant impact on credit growth and credit excesses (hypothesis 

H1) on top of what can be explained by domestic variables. Among the components of gross capital 

flows, we would expect that especially debt flows drive domestic credit (hypothesis H2). 

                                                      
6
 For example, Broner, Didier, Erce and Schmukler (2013) have looked at the behavior of gross flows across the 

cycle and during crises, finding that gross inflows and outflows are much more volatile and pro-cyclical than net 
flows. Herrmann and Mihaljek (2013) and Fratzscher (2012) have attempted to empirically distinguish between 
‘push’ factors in global capital flows (global liquidity, risk aversion, etc.) and ‘pull’ factors (domestic 
fundamentals, quality of institutions, openness, etc.), with implications for whether policy responses to volatile 
flows should take place in source or receiving countries. 
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After considering the impact of capital flows on credit developments, a next step is to look at the 

actual vulnerability to banking crises. It has been thoroughly demonstrated in the literature that credit 

excesses tend to precede banking crises. If capital flows only had an impact on crisis probability 

through their impact on fuelling private domestic credit excesses, then a regression with both credit 

excesses and capital flows would not yield a significant coefficient for the latter. If, on the other hand, 

capital flows do have an impact on crisis probability even after controlling for credit excesses, then this 

would demonstrate that international flows have an autonomous impact on crisis vulnerability. A third 

hypothesis, H3, thus tests the significance of international capital flows when controlling for other 

factors. 

A final hypothesis – testable in the same regressions – relates more to the narrative of great 

financial expansion. Here, the focus is on the impact on crisis probability of larger national financial 

systems, as measured by the absolute level of private domestic credit. Hypothesis H4 considers the 

autonomous impact on the probability of banking crises of the (trend) level of credit, on top of the 

impact of credit excesses and international capital flows. Statistical significance of the trend level of 

private domestic credit would be consistent with the great financial expansion as a driver of banking 

crisis vulnerability. 

 
Figure 3.5: Overview of influence channels (C1-C6) and hypotheses 

 
v 
 
 
 
 
 
 
 
 
 
 
 
 
Note: arrows denote expected direction of influence for each channel (C1-C6). Solid lines are estimated with 
regressions in section V, while estimations of the dashed line are not reported. 

 
Hypotheses on the relationships between capital flows, private credit and banking crises 
 
H1 : International capital flows have a significant impact on credit growth and credit excesses on top 
of what can be explained by domestic factors (C2 is significant, controlling for C3) 
 
H2 : Among international capital flows, it is especially debt flows that have a significant impact on 
credit growth and credit excesses (debt component of C2 is significant, controlling for C3) 
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H3: International capital flows have an autonomous impact on the probability of banking crises when 
controlling for credit excesses and credit level (C1 is significant, controlling for C4 and C6) 
 
H4: The trend level of private credit has an autonomous impact on the probability of banking crises 
when controlling for credit excesses and International capital flows (C6 is significant, controlling for 
C1 and C4) 
 
3.4. Methodology and data 

To test our hypotheses, we run a number of multivariate regressions for credit growth (i.e. change in 

the credit-to-GDP ratio over the past year), the credit gap (deviation of credit-to-GDP from its slow-

moving trend) and banking crises against the relevant domestic and international macroeconomic 

variables, including capital flows. In this section, we first describe our estimation method, and then 

our data sources and initial insights from the data from correlations and graphical analysis. 

 
3.4.a. Estimation method 

As described in section 3.3, we first attempt to explain both private credit growth and credit excesses 

based on a number of domestic macroeconomic variables which should influence credit to the private 

sector.7 Among the domestic variables, a higher level of real long-term interest rates should be 

associated with lower credit growth. Higher real policy rates (i.e. the interest rates set by central banks, 

corrected for inflation) could be more ambiguous, given that they will rise with economic activity and 

credit growth, the phenomena which they seek to slow, and will have some persistence. Inflation, 

which erodes the nominal value of existing and future debt contracts, will have a negative impact on 

credit growth. Real growth of the monetary base should be positively associated with credit. Higher 

net worth of firms, as expressed by the change in stock prices, should entail better access to external 

debt finance, as in the financial accelerator framework. A higher government budget deficit tends to 

reduce credit growth through crowding out of private credit.8 

Among the international variables, we include the 4-quarter average of gross capital inflows – or 

alternatively their equity and debt components – relative to GDP. Moreover, we include the current 

account balance; a current account surplus corresponds with a net outflow of savings, while a deficit 

                                                      
7
 We are not aware of any fully comparable studies with multivariate analysis on drivers of credit growth in a 

cross-country panel. However, our choice of variables is similar to that of Mendoza and Terrones (2008), who 
use an event study methodology to relate credit booms to domestic variables such as output, consumption, 
investment and asset prices, and international variables such as real exchange rates, capital inflows, and currency 
account deficits. 
8
 GDP growth and the output gap are not included in the model, for two reasons. First, since our left-hand side 

variables are based on the credit to GDP ratio, output growth corresponds both to higher firm profits, net worth 
and thus a larger flow of new credit, and reduction in the ratio of the existing stock of credit to GDP through the 
denominator effect. Secondly, credit booms are associated with persistently higher growth prior to a banking 
crisis, meaning an endogeneity problem. As in Gu and Huang (2014), we find that the simplest means of 
correcting this effect is simply dropping GDP growth as a regressor. 
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entails a net inflow and thus quicker credit growth. Appreciation of the real effective exchange rate 

(REER) is associated both with strong capital inflows and with greater incentives for borrowing in 

foreign currencies. 

Thus, our estimation for credit growth, or the change in private credit to GDP over the last 4 

quarters in country 𝑖 at time 𝑡 is given as: 

𝐶𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 = 𝛼𝑖 + 𝛽1𝐼𝐹𝑖,𝑡−𝐿 + 𝛽2𝐷𝐹𝑖,𝑡−𝐿 + 𝜀𝑖,𝑡               (3.1) 

whereby 𝐼𝐹𝑖,𝑡−𝐿 is a vector of international factors including gross capital flows in country 𝑖 at time 𝑡 

minus a lag of 𝐿 (in our case 4 quarters), 𝐷𝐹𝑖,𝑡−𝐿 is a vector of domestic factors, 𝛼𝑖 is a constant term, 𝛽1 

and 𝛽2 are vectors of estimated coefficients and 𝜀 is a standard error term.  

In a next step, we estimate credit gap in the same way and against the same variables: 

𝐶𝐺𝑎𝑝𝑖,𝑡 = 𝛼𝑖 + 𝛽3𝐼𝐹𝑖,𝑡−𝐿 + 𝛽4𝐷𝐹𝑖,𝑡−𝐿 + 𝜀𝑖,𝑡                 (3.2) 

The results of these estimations allow us to compare the relative statistical significance of the 

international and domestic factors and thus to provide tests for hypotheses H1 and H2. If the estimated 

coefficients of vectors 𝛽1 and 𝛽3 are statistically significant, this would be consistent with H1 and thus 

a consistent role of international capital flows on credit growth and credit excesses. If the estimated 

coefficients for the debt component within vectors 𝛽1 and 𝛽3 are statistically significant, then we can 

confirm hypothesis H2. Note that the statistical and economic significance of the coefficients for 𝛽2 

and 𝛽4 are interesting in their own right, and help us ensure that important domestic fundamentals 

are being controlled for; these are not, however, necessary for the confirmation of the hypotheses. 

In order to estimate the probability of banking crises, we use a simple probit model: 

𝑝(𝑐𝑟𝑖𝑠𝑖𝑠𝑖,𝑡 = 1) = 𝛷(𝛼 + 𝛽5𝐼𝐹𝑖,𝑡−𝐿 + 𝛽6𝑇𝐶𝑖,𝑡−𝐿 + 𝛽7𝐶𝐺𝑎𝑝𝑖,𝑡−𝐿 + 𝛽8𝑊𝑖,𝑡 + 𝜀𝑖,𝑡)  (3.3) 

where 𝛷(. )is a cumulative standard normal distribution function and 𝐼𝐹𝑖,𝑡−𝐿 is again a vector of 

international factors. 𝑇𝐶𝑖,𝑡−𝐿 is trend credit and 𝐶𝐺𝑎𝑝𝑖,𝑡−𝐿is again the credit gap. In line with our 

interest in capital account openness, and the banking crisis literature such as Kaminsky and Reinhart 

(1999) and Mishkin (1999), the vector 𝑊𝑖,𝑡 contains the Chinn-Ito index of openness, a dummy for fixed 

exchange rate regimes and so-called “regional banking crisis dummies,” which takes on a value of 1 

when any other country in a region is in crisis.9 Here, statistical significance of the coefficients in vector 

𝛽5 would confirm H3 on the role of capital flows on banking crises. Statistical significance of the 

coefficient 𝛽6 would confirm H4 on the role of the level of private credit on banking crises. Statistical 

significance of the coefficient 𝛽7 would be consistent with earlier studies on the role of credit excesses, 

while the coefficient 𝛽8 allows us to assess the impact of capital account openness, exchange rate 

                                                      
9
 Such dummies are a rough proxy for intra-regional contagion, and fit closely with the work of Kaminsky and 

Reinhart (2000), who show that the conditional probability of a banking crisis rises dramatically given crises 
within the region. These are not lagged, as they should have an immediate effect on the likelihood of a crisis 
being triggered. 
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regimes and regional crises. Again, while these are important controls, significance of 𝛽7 and 𝛽8 is not 

necessary for the hypotheses. 

Given strong evidence of serial (AR1) correlation in the dependent variables credit growth and 

credit gap, the estimations of equations (1) and (2) use feasible generalized least squares (FGLS). 

Equation (3) is estimated with a simple panel probit specification. Throughout our regressions, we 

exclude the two-year period following banking crises so as to mitigate the volatile effects following a 

crisis, or “post-crisis bias” (Bussière and Fratzscher, 2006).10 

 
3.4.b. Data, correlations and graphical analysis 

The data for our study combines the gross capital flows data from the IMF’s Balance of Payments (BOP) 

and International Financial Statistics (IFS) with the BIS’ new database on total domestic credit 

(Dembiermont, Drehmann and Muksakunratana, 2013). In an innovation relative to the existing 

literature, the IMF data on gross capital flows are grouped into two components: “equity,” which 

comprises foreign direct investment (FDI) and portfolio equity flows, and “debt,” which comprises 

portfolio debt and other flows. While not yet common in similar studies, we find that this 

decomposition is much more insightful than the three components (FDI, portfolio investment, other 

investment) which the IMF reports. Specifically, the distinction between FDI and portfolio equity is 

already tenuous; FDI is defined by the IMF as any equity investment greater than 10% in a target 

company, while a 9% stake would be a portfolio equity flow. Moreover, there is little inherent 

difference between the purchase by foreign investors of a bond in capital markets – a portfolio debt 

flow – and other flows, which generally take the form of bank lending, e.g. intragroup bank loans and 

cross-border syndicated loans. Finally, our analysis confirms that portfolio debt and equity inflows may 

behave very differently, often having opposite signs in the same quarter, which implies that 

decomposing portfolio flows may lead to important insights. 

The BIS data on total private credit takes account of lending by domestic banks, all other sectors 

(particularly capital market borrowing) and non-residents.11 The real policy rate of the central bank is 

defined as the central bank’s short-term benchmark rate corrected for inflation. To capture long-term 

interest rates, we use a 10-year government bond yield, which is also corrected for inflation. Other 

                                                      
10

 An alternative method to that chosen here would be a vector auto regression (VAR) model, as in Rey (2013). 
This method can also be used in a panel setting, as in Love and Zicchino (2006). The key advantage of a VAR 
approach is the ability to test relationships between time series data without any theoretical underpinning and 
allowing for the possibility that estimated variables are endogenous. The resulting impulse response functions 
can offer information on the scale and persistence of effects. We leave VAR methods as an avenue for future 
research. 
11

 An overview of the data is online at http://www.bis.org/statistics/credtopriv.htm. Intra-financial sector 
borrowing, which has been found in some studies (e.g. Shin, 2012) to be highly pro-cyclical, is not included in the 
dataset.  
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macroeconomic variables are generally taken from IFS, with gaps filled from the OECD, national 

sources and Oxford Economics. In total, our sample includes 43 countries, of which 27 AEs and 16 

EMEs.12 Data is on a quarterly basis in the period Q1 1975 to Q4 2011. As with any long cross-country 

sample, the dataset remains an unbalanced panel, with data for emerging markets and transition 

countries before 1990 particularly thin. Our definition of banking crisis comes from the popular 

database of Laeven and Valencia (2013), and draws on 6 criteria for crises.13 Over our sample countries 

and period, there are 51 banking crises, or an unconditional probability of 0.82% of a crisis in any given 

quarter. Table 3.1 shows descriptive statistics, while Annex 3.1 gives further information on data 

sources and data preparation. 

Table 3.2 shows the correlation between the debt and equity components of the financial account, 

on both the inflows and outflows side. Overall, correlations between inflows and outflows are rather 

high, thus confirming the results of Broner, Didier, Erce and Schmukler (2013). Notably, debt inflows 

are less correlated with equity outflows, and equity inflows less correlated with debt outflows, than 

with outflows of the same type. 

 
Table 3.1: Descriptive statistics of main variables, 1975-2011 

 

Note: see Annex 3.1 for more information on data sources and preparation. 

 

                                                      
12

 Sample countries are Argentina, Australia, Austria, Belgium, Brazil, Canada, China, Colombia, Czech Republic, 
Finland, France, Germany, Greece, Hong Kong, Hungary, Iceland, India, Indonesia, Ireland, Israel, Italy, Japan, 
Luxembourg, Malaysia, Mexico, Netherlands, Norway, Philippines, Poland, Portugal, Russia, Singapore, South 
Africa, South Korea, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, Ukraine, United Kingdom and United 
States. 
13

 The criteria are extensive liquidity support, significant bank restructuring costs, nationalizations, guarantees, 
asset purchases and deposit freezes. We consider all the crises identified in the database, including both systemic 
crises, in which at least 3 of 6 criteria were met, and borderline cases, when 2 criteria were met. 

Observations Mean St. deviation Minimum Maximum

GDP growth (1-year, %) 5176 3.35% 3.98% -24.12% 16.70%

Inflation (1-year, %) 5738 33.8% 318.9% -11.0% 14029.5%

Real policy rate (%) 4390 1.7% 13.2% -98.7% 324.8%

Real monetary base growth rate (%) 4137 11.7% 16.1% -47.6% 300.1%

Real long-term interest rate (%) 4567 2.0% 10.5% -98.3% 56.4%

Real change in stock prices (2-year, %) 4238 32.0% 69.0% -84.5% 1116.7%

Budget balance (% of GDP) 3956 -2.1% 5.1% -33.7% 26.1%

Current account balance (% of GDP) 4460 0.1% 5.5% -27.6% 27.7%

REER appreciation (2-year, %) 5166 0.6% 12.4% -66.5% 101.9%

Gross total inflows (1-year, % of GDP) 4444 17.1% 89.8% -60.7% 1659.9%

Gross equity inflows (1-year, % of GDP) 4299 9.4% 65.0% -53.3% 1111.5%

Gross debt inflows (1-year, % of GDP) 4291 8.3% 30.5% -119.9% 557.4%

Credit growth (1-year, % of GDP) 4761 2.8% 10.0% -73.7% 146.9%

Credit gap (% of GDP) 4913 1.4% 13.2% -165.1% 64.7%

EME dummy 6364 0.372 0.483 0 1

Banking crisis dummy (Laeven & Valencia) 6364 0.008 0.090 0 1
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Table 3.2: Correlations between components of gross inflows and outflows 
In %, 1975-2011 

  

Note: linear pairwise correlation between gross capital flows and their components of for all countries in the 
sample. Equity flows are the sum of FDI and portfolio equity, while debt flows are the sum of portfolio debt and 
other flows. 

 
Looking at correlations with the other variables in our sample, Table 3.3 shows the positive 

relationship of gross capital inflows – especially debt inflows – with credit growth and the credit gap. 

Similarly, gross debt inflows are positively correlated with GDP growth; while the causality can run 

either way, this shows bank loans and capital market debt investment to be among the most pro-

cyclical flows. Gross equity inflows have a lower correlation coefficient with GDP growth, implying 

more stability across the cycle than gross debt inflows. Notable is also the very low positive correlation 

between gross equity inflows and real changes in stock prices. A stronger budget balance – which is 

more likely when the economy is growing, and which can improve a country’s fiscal risk profile, creating 

space for private investment (the opposite of “crowding out” of private credit) – is associated with 

greater overall and debt inflows. A stronger current account balance (greater surplus) is associated 

with stronger equity inflows, while REER appreciation shows a mild positive correlation with debt 

inflows. 

 
Table 3.3: Correlations between components of gross inflows and other variables 
In %, 1975-2011 

  

Note: linear pairwise correlation between the gross capital flows, their components and other variables for all 
countries in the sample. Equity flows are the sum of FDI and portfolio equity, while debt flows are the sum of 
portfolio debt and other flows. 

 
While the correlations shed some light on the relationship between our variables, it is notable that 

the scale of inflows to GDP varies considerably across countries, and there are strong idiosyncratic 

Gross total inflow Gross equity inflow Gross debt inflow

Gross total outflow 99.7% 98.0% 89.6%

Gross equity outflow 95.1% 97.6% 76.5%

Gross debt outflow 95.7% 90.2% 93.9%

Gross total inflow Gross equity inflow Gross debt inflow

Credit growth 9.1% 6.1% 14.1%

Credit gap 9.0% 6.1% 13.6%

GDP growth 5.2% 3.3% 8.8%

Inflation -2.0% -1.2% -3.1%

Real policy rate -1.6% -1.9% -1.9%

Real monetary base growth -1.0% -0.8% -1.1%

Real long-term interest rate -1.0% -1.2% -2.1%

Real change in stock prices 0.6% 0.9% 1.1%

Budget balance 11.6% 7.6% 17.7%

Current account balance 13.5% 15.7% 7.0%

REER appreciation 1.3% 0.5% 3.2%
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country differences in the correlations between macroeconomic variables and inflows. For example, 

in the US and Spain, two countries with substantial pre-crisis credit booms, total gross inflows fit 

relatively closely with changes in credit to GDP (figures 3.6a and 3.6b, correlations of 30% and 78%, 

respectively). Both countries also have a particularly strong negative correlation between gross flows 

and long-term interest rates (-53% for the US, -69% for Spain), providing some signs for the effect of 

foreign investment on financial market conditions. Meanwhile, gross inflows are more associated with 

GDP growth in the Netherlands than in other countries (figure 3.6c, correlation of 43%), potentially 

due to the importance of financial services and trade flows in the Dutch economy. Finally, gross 

portfolio inflows are more heavily associated with inflation in some Asian countries, including Hong 

Kong (Figure 3.6d, correlation of 78%). In each of these cases, the 2008-9 crisis represents a trend 

break, with gross inflows and outflows reversing, meaning a simultaneous repatriation of foreign 

assets and liabilities. Annex 3.2 sheds more light on the behavior of key variables including capital flows 

around national banking crisis episodes. 

 
Figure 3.6: Gross capital flows and other macroeconomic variables for selected economies, 1996-2011 

 

Note: gross capital inflows (in blue) and outflows (in green) are presented against different macroeconomic variables 
(in red). Note that the axes are altered for scale in each panel.  

  
3.5. Multivariate estimation results 

Having described our hypotheses, estimation method and data, we now move on to the results of the 

multivariate regressions.  

 
3.5.a. Credit growth and credit excesses 

We begin with the results of FGLS regressions for credit growth (Table 3.4). The impact of capital flows 

on credit growth is apparent both for advanced and emerging economies. Gross inflows have a strong 
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association with credit growth, at the 1% significance level. This result holds in a pooled sample 

(column [1]), and in separate estimations for AEs (column [3]) and EMEs (column [5]). Moreover, when 

interacting gross inflows with a dummy variable for EMEs, we find that the impact of total flows on 

credit growth in EMEs is even stronger, both in terms of statistical and economic significance. When 

looking at the components of gross and net flows (columns [2], [4] and [6]), we find that especially 

debt inflows lead to credit growth throughout the sample. Gross equity inflows have no statistically 

significant impact on credit growth. The current account balance, which we also use as an external 

(net) variable, has the expected negative sign – i.e. greater credit growth when a country has a current 

account deficit – though this does not hold in the sub-sample of only AEs (columns [3] and [4]). REER 

appreciation has the expected positive sign throughout. 

 

Table 3.4: Regression results for credit growth (change in credit to GDP), 1975-2011 

 
Note: estimated coefficients of FGLS panel regressions. See table 3.1 for the definition and sources of explanatory 

variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All independent variables have 4q lags. 

 

Meanwhile, several of the domestic control variables – including inflation (-), real long-term interest 

rates (-), and government budget balance (+) – have the expected sign and are significant in the pooled 

(1) (2) (3) (4) (5) (6)

Total flows

Flow 

components Only AEs Only AEs Only EMEs Only EMEs

Inflation, 1-year -0.138** -0.204*** 0.0249 0.0495 -0.105 -0.131

[-2.388] [-3.461] [.1728] [.3409] [-1.356] [-1.642]

Real policy rate, 1-year 0.114 0.0909 0.172* 0.164 0.0327 -0.0376

[1.602] [1.209] [1.701] [1.447] [.296] [-.3354]

Real monetary base growth, 1-year 0.00488 0.00552 -0.0000783 -0.000899 0.0312 0.0209

[.5521] [.6167] [-.0087] [-.1002] [1.384] [.9062]

Real long-term interest rate -0.137** -0.184*** -0.0971 -0.0700 -0.101 -0.0574

[-2.437] [-3.297] [-.6545] [-.4605] [-1.404] [-.7829]

Real stock price increase, 2-year 0.00241 0.00395 0.00472 0.00448 -0.000152 -0.00111

[.9884] [1.588] [1.643] [1.557] [-.034] [-.2386]

GG Budget balance, 1-year 0.534*** 0.530*** 0.428*** 0.380*** 0.831*** 0.761***

[8.321] [8.106] [6.418] [5.56] [4.779] [4.273]

Current account balance, 1-year -0.145** -0.196*** 0.0141 0.0391 -0.502*** -0.465***

[-2.297] [-3.164] [.2049] [.567] [-3.644] [-3.313]

REER appreciation, 2-year 0.0860*** 0.0900*** 0.0450** 0.0465** 0.121*** 0.114***

[6.134] [6.363] [2.428] [2.507] [5.348] [4.995]

Gross capital inflows, 1-year 0.00766*** 0.00797*** 0.198***

[2.579] [2.952] [3.249]

Gross equity inflows, 1-year 0.000815 -0.000448 0.00639

[.1821] [-.1102] [.0656]

Gross debt inflows, 1-year 0.0217*** 0.0224*** 0.402***

[3.291] [3.799] [4.157]

Gross inflows*EME dummy 0.267***

[5.449]

EME dummy 0.0150 0.0304***

[1.442] [3.119]

Constant 0.0357*** 0.0388*** 0.0257*** 0.0231** 0.0593*** 0.0588***

[5.535] [6.102] [2.778] [2.495] [4.524] [4.413]

Chi-squared 270.1 242.3 98.01 105.0 157.5 165.0

# of observations 2132 2102 1450 1446 682 656
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sample, though not always for AEs and EMEs separately. Real stock price increases, which are 

associated with higher collateral values (net worth) and easier lending conditions for corporates, have 

only a weak positive effect. The positive coefficient of real monetary base growth is as expected – 

while the positive coefficient for the real policy rate is the opposite of expectations. Notably, neither 

is significant. The positive coefficient of higher real policy rates for the AE sample may imply that the 

reaction of AE central banks to frothy financial and economic conditions seems to dominate over the 

transmission of real policy rates to credit growth over a one-year horizon. Yet this coefficient is 

generally not significant. 

 

Table 3.5: Regression results for credit gap (deviation of credit to GDP from trend), 1975-2011 

 
Note: estimated coefficients of FGLS panel regressions. See table 3.1 for the definition and sources of explanatory 

variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All independent variables have 4q lags. 

 

An important question is whether the same variables that explain credit growth are also of use in 

estimating credit excesses, as measured by the credit gap. Table 3.5 shows the same regressions for 

the credit gap; all specifications are fully analogous. Here, total gross inflows (columns [1], [3] and [5]) 

are again associated with a larger credit gap at the 1% level, and the effect is again even stronger for 

(1) (2) (3) (4) (5) (6)

Total flows

Flow 

components Only AEs Only AEs Only EMEs Only EMEs

Inflation, 1-year -0.0107 -0.0383 0.0980 0.166 0.0103 0.0294

[-.1614] [-.5615] [.4166] [.6937] [.1956] [.5567]

Real policy rate, 1-year 0.148* 0.153* 0.109 0.0992 0.106 0.00612

[1.868] [1.809] [.8072] [.639] [1.457] [.0829]

Real monetary base growth, 1-year 0.00890 0.00936 0.00713 0.00577 0.0229*

[.9822] [1.028] [.6205] [.5015] [1.68]

Real long-term interest rate 0.0165 -0.0122 0.529** 0.589*** -0.0579 0.0151

[.2687] [-.1985] [2.394] [2.625] [-1.233] [.3214]

Real stock price increase, 2-year -0.00189 -0.00141 -0.000711 -0.000586 -0.00331 -0.00465

[-.732] [-.5348] [-.1865] [-.1526] [-1.196] [-1.643]

GG Budget balance, 1-year 0.694*** 0.662*** 0.811*** 0.727*** 0.360*** 0.496***

[8.804] [8.171] [7.833] [6.894] [2.961] [3.99]

Current account balance, 1-year -0.243*** -0.273*** -0.103 -0.0988 -0.596*** -0.822***

[-2.687] [-2.999] [-.8495] [-.8257] [-5.352] [-8.629]

REER appreciation, 2-year 0.00649 0.0101 -0.0115 -0.0105 0.0165

[.4378] [.6756] [-.4675] [-.4284] [1.175]

Gross capital inflows, 1-year 0.0214*** 0.0210*** 0.179***

[5.149] [4.477] [4.546]

Gross equity inflows, 1-year 0.00470 0.00298 0.0275

[.7275] [.4228] [.4603]

Gross debt inflows, 1-year 0.0423*** 0.0415*** 0.352***

[6.111] [5.327] [5.606]

Gross inflows*EME dummy 0.168***

[3.166]

EME dummy -0.0254 -0.0182

[-1.092] [-.726]

Constant 0.0335** 0.0356** 0.0169 0.0137 -0.000838 0.00512

[2.379] [2.341] [.8299] [.6959] [-.0741] [.4537]

Chi-squared 195.9 197.4 124.8 134.3 137.8 314.1

# of observations 2140 2108 1454 1450 686 693
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EMEs than for AEs. Among the components (columns [2], [4] and [6]), the results are again driven by 

debt inflows, while equity inflows have no statistically significant effect. Among the domestic variables, 

it is notable that inflation, real monetary base growth and real long-term interest rates do not have a 

similarly consistent, statistically significant effect on credit excesses as in the previous estimations of 

credit growth. The general government budget balance retains a positive and significant effect 

(crowding out effect). 

Overall, we find the international factors to be strongly significant and in line with theoretical 

expectations for both credit growth and credit excesses. The strong significance of international capital 

flows in both sets of regressions thus allows us to confirm hypothesis H1. The significance of 

coefficients for the debt component of capital flows confirms hypothesis H2. While domestic factors 

such as inflation, interest rates and the fiscal stance matter for credit growth, the credit gap is driven 

to a greater extent by both a net inflow of foreign savings (current account) and gross inflows. The 

separate regressions for advanced and emerging economies already give evidence that credit excesses 

in EMEs seem to be more consistently determined by international factors than those in AEs, and that 

the magnitude of the impact may be larger in EMEs. 

 
3.5.b. Probability of banking crises 

To test hypothesis H3, we now turn to the probability of countries experiencing banking crises. Table 

3.6 shows the results of panel probit regressions with international factors, the credit gap and the 

trend level of private credit. The specification in column [1] confirms that gross inflows and the current 

account balance each have the expected sign and are statistically significant both in the pooled sample 

and for advanced economies. Thus, higher inflows and a higher current account deficit are associated 

with a higher probability of a crisis 4 quarters later. As in the regressions for credit growth and credit 

gap, the interaction term between EMEs and gross capital flows is significant, suggesting an even 

higher impact of gross capital inflows on the propensity of crises in EMEs. Among components (column 

[2]), it is debt inflows that are most clearly linked to the chance of crisis, while equity inflows actually 

have an (insignificant) negative sign.  

In line with the literature on financial openness, we also include the Chinn-Ito Index of capital 

account openness in the regressions; the coefficient is small and insignificant throughout, showing that 

– when controlling for macroeconomic factors and capital flows – the degree of openness has no 

significant impact on crisis probability. A dummy for countries with fixed exchange rate regimes has a 

consistently positive but insignificant coefficient, in line with previous findings on the vulnerability of 

fixed regimes (Mishkin, 1999). Regional crisis dummies are shown to have a positive and significant 

sign (columns [3] and [4]). When included, they weaken the statistical significance and size (but not 
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sign) of the coefficients for gross inflows. The results are robust to splitting the sample by AEs and 

EMEs (columns [5] and [6]). 

Again, the regressions show strong significance for international factors, meaning we can confirm 

hypothesis H2 across the whole sample. The significant coefficient of the interaction term for EMEs and 

gross capital flows, and the results of the specification in column 6, in which both credit gap and capital 

flows are highly significant, together show that for EMEs, banking crises, too, are more likely to be 

explained by international than by domestic factors. 

 

Table 3.6: Regressions for banking crises (Laeven and Valencia, 2013), 1975-2011 

 
Note: estimators denote marginal effects, based on panel probit regressions. See table 3.1 for the definition and 
sources of explanatory variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All 
independent variables have 4q lags, except capital account openness, the fixed exchange rate dummy and 
banking crisis dummies (denoted with “^”), which are contemporaneous. 

 
The same regression results also allow us to test hypothesis H3. The first two rows of table 3.6 

show that in both the pooled sample (specifications in columns [1] to [4]) and for only AEs (column 

[5]), the trend credit to GDP has a highly significant and positive effect on the probability of a banking 

(1) (2) (3) (4) (5) (6)

Total flows

Flow 

components

Regional crisis 

dummies

Regional crisis 

dummies Only AEs Only EMEs

Trend credit (in % of GDP) 0.420*** 0.338** 0.769*** 0.765*** 0.636*** -0.784*

[2.987] [2.156] [2.954] [2.817] [3.085] [-1.731]

Credit gap (in % of GDP) 0.583 0.583 1.202 1.259 0.143 1.136

[1.189] [1.133] [1.56] [1.563] [.2485] [.6819]

Current account balance, 1-year -2.928** -1.987 -1.660 -1.175 -2.572 -3.459

[-2.379] [-1.532] [-.8731] [-.59] [-1.551] [-1.024]

Gross capital inflows, 1-year 0.0927** 0.223 0.295 5.237***

[2.37] [.6056] [1.2] [2.688]

Gross equity inflows, 1-year -0.246 -1.805

[-1.397] [-1.028]

Gross debt inflows, 1-year 0.796** 0.936

[2.36] [1.3]

Gross inflows*EME dummy 2.927** 1.199

[2.253] [.6317]

EME dummy 0.237 0.468*** 1.119*** 1.329***

[1.081] [2.601] [2.676] [3.689]

Capital account openness^ 0.0121 0.0223 0.0450 -0.0765

[.1334] [.2405] [.4685] [-.6745]

Fixed exchange rate dummy^ 0.139 0.179 0.280 0.356

[.5953] [.7647] [1.387] [1.371]

Banking crisis dummy, Asia^ 2.191*** 2.174***

[6.643] [6.567]

Banking crisis dummy, Americas^ 2.523*** 2.528***

[6.939] [6.883]

Banking crisis dummy, Europe^ 2.489*** 2.557***

[8.324] [8.221]

Constant -2.967*** -2.934*** -4.756*** -4.845*** -3.528*** -2.562***

[-14.04] [-13.37] [-8.808] [-8.964] [-9.061] [-8.396]

Random component variance -14.87 -14.97 -15.80 -14.84 -15.94 -5.265

[-.5113] [-.5156] [-.5445] [-.5126] [-.4255] [-.3172]

Pseudo R-squared 0.366               0.367               0.671               0.676               0.255               0.544               

Chi-squared 34.26 35.62 95.48 94.45 26.24 12.69

# of observations 3550 3468 3525 3443 2366 1159
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crisis. This is true even in the presence of the credit gap, which has the expected positive sign, but is 

not significant. It is only in the regression with only EMEs (column [6]) that the coefficient for the level 

of private credit turns negative and insignificant. Given the much lower level of private credit to GDP 

in the EMEs in our sample, this may be evidence of non-linear effects, which we will test formally in 

section 3.6. 

 
3.5.c. Summary of regression results 

Overall, it appears that gross capital flows do have an important impact on credit growth and credit 

excesses, alongside the current account balance and real appreciation. Especially for EMEs, gross 

capital flows also seem to significantly precede banking crisis at a lag of 4 quarters, with stronger 

impact on EMEs. We find reasonable evidence that international factors – especially gross debt inflows 

– have a significant impact on credit growth and credit excesses on top of what is explained by 

domestic fundamentals, and can thus confirm hypotheses H1 and H2. The impact on banking crises is 

also apparent (H3). Taken together, this supports the narrative of financial globalization as a driver of 

country vulnerability, particularly in EMEs. At the same time, the level of private credit has explanatory 

power on the vulnerability to banking crisis beyond the impact of capital flows and the credit gap. This 

allows confirmation of hypothesis H4 on the great financial expansion as a driver of crises, particularly 

in AEs. 

 
3.6. Robustness checks 

Given that our empirical framework is subject to a number of methodological choices, this section tests 

whether our results are sensitive to alternative definitions of independent variables, differences in 

capital account openness between countries and non-linear relationships between our variables of 

interest. Overall, we can confirm that the key results of section 3.5 continue to hold under each 

exercise. 

 
3.6.a. Are results robust to alternative definitions of independent variables? 

The clearest methodological choice required in the model of credit growth and the credit gap is the 

decision to correct variables for inflation and use real interest rates, monetary base growth, stock price 

changes and exchange rate appreciation. Tables 3.7 and 3.8 show the same regressions as the baseline 

models in tables 3.4 and 3.5, but now with some alternative methodological choices. Column [1] in 

each table shows that the use of nominal interest rates, monetary base growth, stock market changes 

and exchange rate appreciation does not change the sign of coefficients compared with the baseline, 

although coefficients become smaller and less significant, as part of the effect of each is now being 

conflated with the inflation rate. Using 1-year REER appreciation continues to lead to a highly 

significant coefficient for credit growth, but not for the credit gap; 1-year changes in the stock price 
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now have a negative and significant impact on credit growth and the credit gap, perhaps because of 

short-term noise in the movement of stock prices (column [2]). Taken together, we confirm the 

methodological choice for real rates and for 2-year stock price and REER rises, and show that the 

impact of capital flows remains unchanged. 

Table 3.7: Regressions for credit growth (change in credit to GDP), alternative, 1975-2011  

 
Note: estimated coefficients of FGLS panel regressions. See table 3.1 for the definition and sources of explanatory 
variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All independent variables have 4q 
lags, except for in columns (4) and (5). Column (3) uses fixed effects instead of FGLS. 

 

  

(1) (2) (3) (4) (5) (6)
Nominal rates 1-year rates Fixed effects 2q lag 8q lag Net inflows

Inflation, 1-year -0.0483 -0.222*** -0.189*** -0.220*** -0.155** -0.0803

[-.7709] [-3.85] [-3.924] [-2.939] [-2.549] [-1.361]

Nominal policy rate, 1-year 0.120*

[1.787]

Real policy rate, 1-year 0.122* 0.0975 0.209*** 0.0521 0.0807

[1.724] [1.421] [2.957] [.9912] [1.128]

Nominal monetary base growth, 1-year 0.00435

[.5032]

Real monetary base growth, 1-year 0.00833 0.0228* -0.00265 0.000464 0.00624

[.9433] [1.817] [-.3002] [.0519] [.7053]

Nominal long-term interest rate -0.104**

[-2.002]

Real long-term interest rate -0.142** -0.234*** -0.247*** -0.257*** -0.103*

[-2.524] [-4.658] [-4.619] [-4.926] [-1.809]

Nominal stock price increase, 2-year 0.00144

[.6498]

Real stock price increase, 1-year -0.00514*

[-1.662]

Real stock price increase, 2-year 0.0255*** 0.00116 0.0282*** 0.00270

[8.651] [.5017] [8.362] [1.108]

GG Budget balance, 1-year 0.523*** 0.595*** 0.501*** 0.456*** 0.0829 0.542***

[8.007] [9.463] [10.29] [6.957] [1.106] [8.575]

Current account balance, 1-year -0.137** -0.198*** 0.0323 -0.303*** -0.0438 -0.0919

[-2.148] [-3.105] [.5953] [-4.688] [-.6715] [-1.374]

NEER appreciation, 2-year 0.103***

[6.682]

REER appreciation, 1-year 0.0868***

[5.615]

REER appreciation, 2-year 0.163*** 0.0592*** 0.0555*** 0.0862***

[11.76] [4.349] [3.843] [6.144]

Gross capital inflows, 1-year 0.00781*** 0.00801*** 0.00247 0.0144*** 0.0217***

[2.622] [2.658] [.6079] [4.684] [9.579]

Gross inflows*EME dummy 0.273*** 0.263*** 0.167*** 0.292*** -0.182***

[5.528] [5.353] [3.269] [6.912] [-3.202]

Net capital inflows, 1-year 0.0155

[.5498]

Net inflows*EME dummy -0.477***

[-6.039]

EME Dummy 0.0169 0.0195* 0.0156 0.0351*** 0.0153

[1.616] [1.842] [1.496] [3.461] [1.523]

Constant 0.0318*** 0.0414*** 0.0389*** 0.0373*** 0.0266*** 0.0359***

[4.883] [6.357] [9.85] [5.569] [4.34] [5.699]

Chi-squared 272.3 263.6 274.3 256.0 270.8

# of observations 2075 2152 2132 2191 1988 2132
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Table 3.8: Regression results for credit gap (actual credit minus trend), alternative, 1975-2011 

 
Note: estimated coefficients based on FGLS panel regressions. See table 3.1 for the definition and sources of 
explanatory variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All independent 
variables have 4q lags, except for in columns (4) and (5). Column (3) uses fixed effects instead of FGLS. 

 
The use of a country fixed effects estimation with ordinary least squares (OLS), rather than the 

FGLS framework, is illustrated in column [3] of table 3.7. This leads to a loss of significance for the 

coefficient of the gross inflows variable for credit growth, while the coefficient on the interaction term 

for EMEs remains strong and significant. When using fixed effects for estimations of the credit gap 

(column [3] of table 3.8), the coefficients of gross inflows and the cross-term actually become more 

(1) (2) (3) (4) (5) (6)
Nominal rates 1-year rates Fixed effects 2q lag 8q lag Net inflows

Inflation, 1-year -0.144** -0.0129 0.0360 0.0155 -0.141* 0.0114

[-2.144] [-.197] [.4772] [.173] [-1.911] [.1649]

Nominal policy rate, 1-year 0.114

[1.505]

Real policy rate, 1-year 0.140* 0.0690 0.117 -0.0631 0.165**

[1.794] [.6424] [1.489] [-1.133] [2.06]

Nominal monetary base growth, 1-year 0.00842

[.948]

Real monetary base growth, 1-year 0.00809 -0.00363 -0.00791 -0.00833 0.0106

[.8961] [-.1847] [-.8812] [-.9133] [1.163]

Nominal long-term interest rate 0.0500

[.8769]

Real long-term interest rate 0.0108 -0.0924 -0.0495 -0.0746 0.00342

[.1771] [-1.175] [-.8554] [-1.266] [.0539]

Nominal stock price increase, 2-year -0.00205

[-.8721]

Real stock price increase, 1-year -0.00613*

[-1.915]

Real stock price increase, 2-year -0.00694 -0.00268 0.0172*** -0.00133

[-1.503] [-1.106] [4.798] [-.511]

GG Budget balance, 1-year 0.687*** 0.676*** 1.071*** 0.410*** 0.436*** 0.788***

[8.552] [8.854] [14.05] [5.118] [4.375] [10.2]

Current account balance, 1-year -0.241*** -0.244*** -0.203** -0.460*** 0.0544 -0.230**

[-2.628] [-2.734] [-2.393] [-4.908] [.5487] [-2.472]

NEER appreciation, 2-year 0.0309*

[1.883]

REER appreciation, 1-year -0.0154

[-.966]

REER appreciation, 2-year 0.0880*** 0.0268* 0.0487*** 0.00889

[4.067] [1.89] [3.165] [.5936]

Gross capital inflows, 1-year 0.0210*** 0.0216*** 0.0191*** 0.0248*** 0.0293***

[5.027] [5.245] [3.014] [5.213] [11.33]

Gross inflows*EME dummy 0.168*** 0.176*** 0.242*** 0.221*** -0.215***

[3.13] [3.318] [3.039] [4.905] [-3.349]

Net capital inflows, 1-year -0.0523*

[-1.744]

Net inflows*EME dummy -0.0768

[-.8922]

EME Dummy -0.0265 -0.0259 -0.0330 0.00219 -0.0272

[-1.163] [-1.137] [-1.329] [.0909] [-1.215]

Constant 0.0329** 0.0341** 0.0398*** 0.0300** 0.0332** 0.0430***

[2.372] [2.481] [6.441] [1.976] [2.303] [3.183]

Chi-squared 193.6 202.6 175.6 244.9 159.7

# of observations 2083 2160 2140 2200 1996 2140
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significant.14 This exercise suggests that the idiosyncratic characteristics of countries (cross-section 

dimension) and shared global conditions (time dimension) can influence the strength and significance 

of the relationship between gross flows and credit growth, but the positive relationship is only 

moderately sensitive to the choice of methods to account for variability in each dimension. Again, 

given the characteristics of our sample data, we continue to stand by the FGLS approach. 

The choice of a lag of 4 quarters for all independent variables can also be adjusted, e.g. to 2 and 8 

quarters as in specifications shown in columns [4] and [5] of both tables. While the behavior of most 

control variables does not change considerably, there is one interesting effect for gross inflows: the 

coefficient of the cross-term with EMEs actually becomes negative for both credit growth and the 

credit gap at 8 quarters, even as the total effect of gross inflows for EMEs (the sum of the coefficients 

of the inflow and cross-term variable) remains positive. The fact that the impact of inflows on credit 

growth and excesses is less persistent in EMEs may be a reflection of more volatile changes in gross 

flows to EMEs, particularly around instances of sudden stop. On a related note, net inflows, which are 

considered in column [6], have a positive and significant impact on credit excesses of similar magnitude 

for both AEs and EMEs, but only significantly affect credit growth in EMEs. This seems to imply that the 

relationship with net inflows is less reliable than that with gross inflows, as large gross inflows and 

credit excesses could occur concurrently to large outflows; this trend would not be captured in the net 

capital flow data. 

 
3.6.b. Are there structural differences based on capital account openness and exchange rate regime? 

A key question in light of the policy debate on financial openness is whether there are structural 

differences in the relationships described depending on a country’s capital account regime. Table 3.9 

shows regressions for credit growth and the credit gap with the sample broken down into a more open 

group, with a Chinn-Ito Index greater than or equal to the sample median (columns [1] and [4]), and a 

group of more closed countries with a value below the median (columns [2] and [5]). On the domestic 

variables, there is relatively little difference in the behavior of control variables among both groups; 

the coefficient for inflation turns positive for open economies, but it is not significant. Yet the impact 

of gross inflows is notable: for relatively closed economies, stronger inflows are not associated with 

higher credit growth, but do remain positively and significantly linked to credit excesses, with a much 

higher coefficient for gross inflows. A higher current account balance (surplus) is associated with lower 

credit growth and excesses for open but not closed economies, while REER appreciation is only 

associated with credit growth (not excesses), with stronger impact on closed economies. When the 

Chinn-Ito index is itself included as an explanatory variable (columns [3] and [6]), greater openness is 

                                                      
14

 While not shown, results become stronger in OLS estimations when neither fixed effects nor FGLS are used.  
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associated with lower credit growth, but higher credit excesses – perhaps given the correlation with 

AEs. Overall, there is not a clear message on the impact of an open capital account. While there are 

differences between the two groups in the channel regarding which external factors affect domestic 

credit, closed economies do not appear insulated from international factors. 

 

Table 3.9: Regression results for credit growth and credit gap, by openness, 1975-2011 

 
Note: estimated coefficients based on FGLS panel regressions. See table 3.1 for the definition and sources of 
explanatory variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All independent 
variables have 4q lags. 

 
Regressions on the probability of banking crisis can also be split by capital account openness. Columns 

[1] and [2] in table 3.10 show probit regressions of banking crisis split by relatively open and closed 

economies. Notably, the coefficient of gross capital flows remains significant for both groups, but the 

size of the coefficient is higher for closed economies, likely given the smaller scale of inflows. Trend 

credit and the current account balance are only significant for open economies (which tend to have 

deeper credit markets and thus be closer to the level of “too much finance”). Column [3] shows that 

liberalization of the capital account is not associated with a higher probability of crisis one year later; 

the negative coefficient (significant at the 10% level) implies that if anything, countries that liberalize 

are less likely to undergo a banking crisis in the immediately following quarters.15 

                                                      
15

 There could be important issues of endogeneity driving this result; for example, countries are less likely to 

(1) (2) (3) (4) (5) (6)
Credit growth 

Open 

economies

Credit growth 

Closed 

economies

Credit growth 

with openness

Credit gap 

Open 

economies

Credit gap 

Closed 

economies

Credit gap 

with openness

Inflation, 1-year 0.153 -0.181** -0.176*** 0.356* -0.119 -0.0408

[.9846] [-2.372] [-3.335] [1.713] [-1.365] [-.6609]

Real policy rate, 1-year 0.277** 0.109 0.1000 0.388*** 0.0682 0.100

[2.276] [1.072] [1.528] [2.918] [.6126] [1.364]

Real long-term interest rate -0.333** -0.155** -0.189*** 0.170 -0.0424 -0.00891

[-2.092] [-2.213] [-3.691] [.9231] [-.5534] [-.1575]

Real stock price increase, 2-year 0.00397 0.00214 0.00347 -0.00314 -0.00149 -0.00116

[1.372] [.4935] [1.539] [-1.03] [-.3284] [-.4844]

Real monetary base growth, 1-year 0.00645 0.0176 0.00546 0.00915 0.0197 0.00907

[.7056] [.8702] [.6691] [.995] [.9605] [1.078]

GG Budget balance, 1-year 0.485*** 0.687*** 0.532*** 0.675*** 0.425** 0.667***

[6.924] [4.045] [8.198] [7.534] [2.07] [8.166]

Current account balance, 1-year -0.240*** -0.107 -0.249*** -0.491*** 0.00796 -0.339***

[-3.311] [-.8854] [-4.18] [-4.391] [.0525] [-3.935]

REER appreciation, 2-year 0.0656*** 0.110*** 0.0947*** 0.0219 0.00414 0.0110

[3.125] [5.298] [7.36] [.9842] [.1899] [.8029]

Gross capital inflows, 1-year 0.00845*** -0.0108 0.00343 0.0187*** 0.124*** 0.0102

[3.388] [-.4494] [.3483] [5.143] [4.718] [.9097]

Chinn-Ito Index of openness -0.00607** 0.0100**

[-2.171] [2.181]

Constant 0.0344*** 0.0633*** 0.0585*** 0.0302* 0.00334 0.0236*

[3.793] [5.375] [7.898] [1.879] [.1633] [1.755]

Chi-squared 128.9 107.2 248.6 153.9 69.74 156.2

# of observations 1316 816 2107 1316 824 2115ll
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Table 3.10: Regression results for banking crisis, by openness and exchange rate regime, 1975-2011 

 
Note: estimators denote marginal effects, based on panel probit regressions. See table 3.1 for the definition and 
sources of explanatory variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All 
independent variables have 4q lags, except capital account openness, the fixed exchange rate dummy and 
banking crisis dummies (denoted with “^”), which are contemporaneous. 
 

Table 3.10 also contains regressions on banking crisis with countries split by exchange rate regime. 

As seen in column [4], countries with floating exchange rates display similar patterns to the whole 

sample – but none of the results are significant. Meanwhile, countries with fixed exchange rates, 

illustrated in column [5], are more vulnerable both to gross capital inflows and current account deficits, 

as seen from the higher coefficients on the probability of crisis. Looking at changes in exchange rate 

regime – a variable which is +1 when a country has moved to a fixed regime in the past 4 quarters, and 

-1 when it has moved to a floating regime – no statistically significant link can be established (column 

[6]).16 

Overall, these results seem to indicate that relatively closed economies are not necessarily more 

sheltered from the effects of foreign capital flows on credit growth, excesses and crises than relatively 

open economies. Countries with fixed exchange rate regimes seem especially vulnerability to capital 

                                                      
liberalize and more likely to close the capital account in periods of instability. Nonetheless, dividing the variable 
into positive values (liberalization) and negative values (closing of the capital account) yields similar results. 
Lagging the variable by 4 to 20 quarters yields the same results, though it becomes insignificant for lags of 8 or 
more quarters. 
16

 Asymmetric alternatives, e.g. dummies for a move to a fixed regime, move to a floating regime, or any change 
in regime, yield similarly insignificant results – even when all other variables are omitted. This also holds at 
various lags of the variables (4 to 20 quarters). 

(1) (2) (3) (4) (5) (6)
Open 

economies

Closed 

economies

Change in 

openness Floating XR Fixed XR

Change in XR 

regime

Trend credit (in % of GDP) 0.650*** -0.108 0.158 0.325 0.251 0.169

[2.969] [-.4609] [1.173] [1.344] [1.206] [1.23]

Credit gap (in % of GDP) -0.0237 0.402 0.449 0.00985 0.590 0.435

[-.0317] [.5243] [.8303] [.0141] [.7159] [.8317]

Current account balance, 1-year -6.127** -0.871 -1.977 0.604 -5.021** -2.206*

[-2.522] [-.3551] [-1.525] [.3356] [-2.303] [-1.713]

Gross capital inflows, 1-year 0.101** 0.996* 0.401* 0.646 0.479* 0.527**

[2.238] [1.881] [1.731] [1.476] [1.767] [2.368]

Fixed exchange rate dummy^ 0.292 0.270 0.213

[1.377] [1.259] [1.437]

Chinn-Ito Index^ -0.110 -0.0583 -0.0410

[-1.098] [-.8838] [-.7795]

Change in Chinn-Ito Index^ -0.458**

[-2.572]

Change in exchange rate dummy^ -0.0881

[-.1735]

Constant -3.319*** -2.583*** -2.717*** -2.821*** -2.594*** -2.563***

[-9.033] [-11.36] [-14.41] [-11.04] [-13.21] [-18.87]

Random component variance -16.02 -15.20 -14.42 -14.61 -15.43 -14.03

[-.4473] [-.4473] [-.495] [-.4052] [-.03] [-.4778]

Pseudo R-squared 0.106 0.211 0.179 0.139 0.188 0.162

Chi-squared 16.52 10.76 30.70 10.79 17.31 25.02

# of observations 1803 1747 3522 1575 1950 3525



3. Financial globalization or great financial expansion? The impact of capital flows on credit and banking crises 

 

 71 

flows, but the (non-) effect of openness is similar regardless of exchange rate regime. Thus, while 

financial globalization may be associated with greater vulnerability, this confirms the largely 

disappointing results on the effectiveness of capital controls as a strategy to defend against external 

imbalances (Kose, Prasad, Rogoff and Wei, 2006; Frost and Saiki, 2014). 

 
3.6.c. Are there non-linear relationships between credit, capital flows and crises? 

A final question is the extent to which the relationships between capital flows, private credit and crises 

are non-linear. To test for such relationships in a simple manner, we estimate the probability of 

banking crisis with quadratic terms for both the level of credit to GDP and capital flows to GDP. Table 

3.11 shows the results. 

 

Table 3.11: Regression results for banking crises, test for non-linear effects, 1975-2011 

 
Note: estimators denote marginal effects, based on panel probit regressions. See table 3.1 for the definition and 
sources of explanatory variables. Significance at 10%, 5% and 1% level denoted with *, ** and ***. All 
independent variables have 4q lags. 
  

We have shown that both a larger size of private borrowing to GDP and a deviation of credit to 

GDP from its long-term trend are associated with a greater chance of crisis; column [1] reiterates the 

baseline regression of table 3.6 for purposes of comparison with the specifications to follow. Yet when 

included together, the coefficients for the level of credit to GDP (-) and its quadratic term (+) have 

opposite signs (column [2]). This means that both low levels and high levels of credit to GDP imply 

susceptibility to a banking crisis, while values near the middle of the distribution are associated with a 

lower propensity. Based on the coefficients, the level of credit to GDP which minimizes crisis risk over 

(1) (2) (3) (4) (5) (6)

Baseline

Credit to GDP 

quadr. term

Capital flows 

quadr. term

Baseline with 

quadr. term Only AEs Only EMEs

Trend credit (in % of GDP) 0.378*** -0.115 -0.0122 0.263 -1.878

[2.623] [-.7722] [-.0579] [.8522] [-1.429]

(Trend credit)^2 0.151*** 0.162** 0.118 0.743

[2.631] [2.158] [1.221] [.957]

Credit gap (in % of GDP) 0.936* 0.377 0.322 0.775

[1.943] [.7138] [.5084] [.427]

Gross capital inflows, 1-year 0.0726** 0.336** 0.0750** 0.0739* 5.627***

[1.98] [2.427] [2.012] [1.959] [3.318]

(Gross capital inflows)^2 -0.0221*

[-1.746]

Gross inflows*EME dummy 3.096** 3.494***

[2.445] [2.752]

EME dummy 0.244 0.197

[1.109] [.9283]

Constant -2.932*** -2.488*** -2.360*** -2.761*** -3.031*** -2.036***

[-13.43] [-20.43] [-37.45] [-13.53] [-10.63] [-5.878]

Random component variance -14.95 -14.74 -15.09 -14.80 -15.78 -12.75

[-.5211] [-.5225] [-.53] [-.5209] [-.44] [-.2562]

Pseudo R-squared 0.366               0.266               0.232               0.373               0.233               0.537               

Chi-squared 27.93 10.37 10.10 33.44 22.95 14.91

# of observations 3618 4422 3960 3618 2459 1159
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the whole sample (AEs and EMEs together) is near 92% – similar to the findings of Arcand, Berkes and 

Panizza (2012), Cecchetti and Kharroubi (2012) and Law and Singh (2014) for the level of private credit 

and growth. Meanwhile, as shown in column [3] the coefficients for capital flows (+) and their quadratic 

term (-) are the opposite, implying that intermediate levels of flows are associated with a higher 

propensity for crisis. Yet like regressions for the impact of private credit on growth, the results are not 

robust to splitting the sample into AEs and EMEs separately (columns [5] and [6]). Potentially due the 

use of a binary crisis variable, it appears there is simply not enough variation within AEs as a group and 

EMEs as a group to draw strong conclusions from the data set. While the non-linear relationships of 

these and other variables are not fully elucidated here, this may be an avenue for future research. 

 
3.7. Conclusion: potential applications and extensions 

Our results underline that foreign capital flows can be a contributing factor to domestic credit 

excesses and banking crises. It is perhaps intuitive that changes in domestic credit are associated with 

changes in foreign liabilities. Credit to GDP is a stock measure of domestic debt liabilities of borrowers 

through bank and capital market lending, while the financial account is a flow measure for one part of 

the financing of domestic banks and markets. Nonetheless, the empirical results show that external 

financing can drive credit booms, particularly if they come in the form of gross debt inflows. By 

combining gross inflow data with information on the current account, a measure of net imbalances, 

we can gain a richer understanding of foreign-funded credit dynamics than analysis with only net flows. 

The relationship between gross foreign funding and domestic credit conditions could be investigated 

with other indicators, as well – such as loan-to-deposit ratios of banks, lending rates or the supply of 

international credit.  

There are a number of reasons why foreign fund flows may entail greater stability risks than 

domestically sourced savings. First, foreign financing is not limited by the size of an economy, and 

hence can exceed domestic credit levels possible with only domestic financing. This can disturb the 

savings and investment equation. Moreover, it is possible that foreign creditors tend to lend to 

“marginal borrowers” with inferior credit quality, and that they have less access to information on 

creditworthiness than domestic agents. Finally, foreign-financed credit may be more tenable to shocks 

given that such activities may not be core activities of the providing institutions and that foreign banks 

and institutional investors may be less physically and strategically committed to the host markets. Our 

results do not imply that substantial inflows of foreign capital are universally followed by 

vulnerabilities. Indeed, the literature is rich with examples of direct and indirect benefits to foreign 

investment (Kose, Prasad, Rogoff and Wei, 2006; Brunnermeier, De Gregorio, Eichengreen, El-Erian, 

Fraga, Ito, Lane, Pisani-Ferry, Prasad, Rajan, Ramos, Rey, Rodrik, Rogoff, Shin, Velasco, Weder di Mauro 

and Yu, 2011; Obstfeld, 2015). Moreover, it is likely that the vulnerability to credit excesses would 
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decrease with measures of financial market development such as the efficiency of domestic capital 

markets which can channel flows into productive investment. The weak impact of capital market 

openness on the probability of crisis, and the fact that domestic credit in relatively closed economies 

is also influenced by foreign factors, underlines that capital controls are unlikely to provide systematic 

respite. On the other hand, the crisis underlined the vulnerability of advanced economies, as well, to 

certain forms of capital flows (such as foreign wholesale funding of banks) and foreign-funded credit 

excesses.  

By zooming in on domestic credit levels and banking crises, we also have the opportunity to 

examine the impact of rapidly rising credit levels in countries across our sample (great financial 

expansion) and to compare its relative importance in preceding banking crises. Our results offer further 

confirmation that the credit gap and level of trend credit are associated with greater vulnerability to 

crisis. Rapid credit growth can come both from domestic factors and foreign financing. While teasing 

these two out is necessarily difficult, our analysis shows that foreign inflows also have an autonomous 

impact on the probability of banking crises on top of the effect through credit excesses. Moreover, our 

regression results show that especially in AEs the level of private credit appears to be positively 

associated with banking crises over and above what is explained by international factors and the credit 

gap. This underlines that the credit to GDP level – so often used as a proxy for financial development 

– is also associated with debt overhangs (“too much finance”). Excessively deep credit markets can be 

linked to banking instability. 

Our results have a bearing on discussions on global capital flows, macroeconomic management 

and the future of financial regulation. If gross capital flows contribute to the build-up of domestic 

vulnerabilities, then there may be arguments for policy measures to manage them, e.g. through 

various macroeconomic and macro-prudential measures. While our results do not give grounds for 

optimism on the effectiveness of capital controls, there may be a broad range of currency-based and 

activity-based macro-prudential measures which allow authorities to build up buffers in the financial 

system and economy when capital is flowing in, both to stem the likelihood of crisis and allow for 

better crisis responses. If the great financial expansion is a key driver of cross-country vulnerability, 

then policy should focus on domestic vulnerabilities through financial regulation and structural 

financial reform. If national financial sectors – as proxied by credit to GDP – are simply too large, then 

measures to encourage deleveraging and encourage more sustainable credit dynamics in the future 

are in order. 

While our empirical exercise cannot offer bold answers to the big questions about financial 

globalization and the great financial expansion, it gives some further evidence that each are important, 

and that policymakers will have to grapple with solutions to both foreign and domestically funded 
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credit excesses well beyond the current post-crisis period. For policymakers in emerging market 

economies, managing the effects of financial globalization will remain particularly challenging.  
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Annex 3.1: data sources and preparation 
 
As with any large cross-country panel of macroeconomic data, we have had to use a variety of data 

sources and their different definitions. Moreover, adjustments have been made to correct for 

incomplete series and data breaks in order to ensure that data is useable for regressions.17 The most 

notable alterations of the data are as follow: 

- Gross capital flows: IMF BOP data on gross capital flows consist of foreign investment in the 

reporting economy (“gross inflows”) and resident investment abroad (“gross outflows”). Net 

inflows are defined as the difference between the two. Both inflows and outflows can be grouped 

into the components “equity,” which comprises foreign direct investment (FDI) and portfolio 

equity flows, and “debt,” which comprises portfolio debt and other flows.18 Overall gross capital 

inflows, the debt and equity components and net inflows (used in the robustness checks) are 

defined as the average over the past four quarters of capital flows (in USD) to domestic GDP (in 

USD). No corrections have been made for the transition from the IMF Balance of Payments Manual 

5 (BPM5) to BPM6, which led to some definitional changes, e.g. in the calculation of FDI, in the 

period 2005-2008.19 

- Credit trend, gap and growth: Private domestic credit in local currency (LC) – from the BIS 

database on credit to the private non-financial sector – is divided by current GDP in LC.20 In line 

with the guidance of the BCBS for calibration of the countercyclical capital buffer (CCB), the credit 

trend is calculated with a one-sided HP filter and lambda of 400,000. Credit gap is the difference 

between the actual credit-to-GDP level from the trend level. Credit growth is defined as the 4-

quarter percentage increase in the level of credit-to-GDP relative to the initial level. 

- Interest rates: The policy rate is compiled from Datastream and national sources, based on the 

short-term rate targeted by each country’s national central bank. Long-term interest rates are 

defined as the yield on 10-year LC government bonds, and are compiled from the OECD, national 

                                                      
17

 Intra-series gaps are interpolated as 0 (flow data), or as a simple average of the previous and following quarter 
(stock data). 
18

 Data for China, Taiwan and Iceland come from national sources. Because India (full sample), South Korea (prior 
to 1988), the Philippines (before 1996) and Malaysia (before 2002) do not report the breakdown of portfolio 
inflows into debt and equity, we have assumed that all portfolio inflows are in the form of debt. A test of the 
opposite assumption – that all portfolio flows are equity when the breakdown is unreported – does not materially 
alter the results of any of the correlation exercises or regressions.  
19

 See https://www.imf.org/external/pubs/ft/bop/2007/bpm6faq.pdf. 
20

 Due to data availability, credit data for three countries – Philippines, Colombia and Taiwan – is taken from IFS 
line 32, and thus represents only bank lending. 

https://www.imf.org/external/pubs/ft/bop/2007/bpm6faq.pdf
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sources and Oxford Economics.21 The nominal rates are corrected with the inflation rate over the 

past four quarters to yield the real interest rates.22 

- Monetary base: data comes from the IMF’s International Financial Statistics. For most countries, 

M0 is used.23 The increase relative to 4 quarters previously is corrected with the inflation rate over 

the same four quarters. 

- REER and stock price growth: data comes from the IMF’s International Financial Statistics. Changes 

are expressed as a percentage increase in the index over the past two years (baseline) or one year 

(robustness check). The real effective exchange rate (REER) index already takes account of inflation 

in the domestic country and trading partners. The increase in stock prices is corrected using the 

inflation rate over the same period. 

- Openness and exchange rate regime: The Chinn-Ito Index of capital account openness (Chinn and 

Ito, 2008), has been imported without alteration.24 The exchange rate classification of Reinhart 

and Rogoff (2009) has been converted to a dummy variable, with currency unions, pegs and 

crawling bands narrower than or equal to +/-2% are considered fixed, and all other regimes 

floating. Because both series are available at annual frequency, annual values are repeated in each 

quarter of the respective year. 

 

The paper’s dataset is available in STATA-compatible (.dta) format upon request. 

  

                                                      
21

 All interest rates are quarterly averages. For Ukraine, due to the lack of a 10-year benchmark bond, we have 
used the average coupon rate for issues in each quarter with a minimum maturity of 4 years, weighted by volume. 
Missing quarters have been interpolated using a cubic spline. 
22

 Ideally, the real 10-year bond yield should correct for future inflation expectations over the coming 10 years, 
which are more likely to drive investor decisions. Various specifications have been tried and do not significantly 
alter the empirical results. Hence, for simplicity, we have stuck to a method consistent with that of the policy 
rate. 
23

 Definitions of the monetary base differ starkly across countries. For France, Austria and Luxembourg, M1 has 
been used, while for other EU countries, we have used currency in circulation. For India, M2 is used as a proxy. 
24

 The index, which is based on reporting in the IMF’s Annual Report on Exchange Arrangements and Exchange 
Restrictions (AREAER), is not available for Luxembourg or Taiwan. 
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Annex 3.2: relationship of key variables around crisis episodes 
 
In order to have a better understanding of the movement of our variables of interest around the time 

of a banking crisis, this annex shows mean values of the variables in the 8 quarters leading up to and 

following a banking crisis. 

Figure 3.7 shows the behavior of capital flows around crisis periods, divided by AEs and EMEs. It is 

clear that gross inflows tend to surge around a year before a banking crisis, albeit at a much higher 

level relative to GDP in AEs. Levels of inflows often plummet during and immediately after a banking 

crisis, and for EMEs at least, tend to stay well below their average levels in the ensuing quarters. Net 

inflows show a similar pattern for EMEs, which generally do not have large external assets, yet not for 

AEs, where sales of external assets may help soften the blow of drying up foreign investment in the 

immediate post-crisis quarters. Among the components of gross inflows (figure 3.8), it is again debt 

inflows that exhibit the typical boom-bust behavior, while equity inflows remain positive for both AEs 

and EMEs throughout the crisis period, even if there is a drop below the whole-period average after a 

banking crisis. 

When looking at credit growth and the credit gap (figure 3.9), a similar picture of high growth 

followed by collapse emerges, though especially EMEs exhibit a temporary higher credit growth rate 

in the two quarters immediately following a crisis – potentially due to denominator effects of GDP. 

These effects are short-lived, and by 8 quarters after a crisis, both credit growth and the credit gap are 

well below their long-run averages. Nonetheless, the volatility of the relationship in this period justifies 

the decision to exclude the post-crisis period from regressions on the relationship between capital 

flows, credit growth and crises. 

Taking a five-year window around crises, figure 3.10 confirms that especially for advanced 

economies, below-average policy rates and long-term interest rates often precede crises. This 

relationship seems much less robust for emerging economies which – in addition to lower (real) policy 

rates and higher (nominal) interest rates overall – may have had banking crises in periods of high 

inflation and balance of payments stress, when policy rates were being used as a tool to guard against 

depreciation and market interest rates rose suddenly in the crisis quarters. 

While graphical analysis cannot yet confirm or deny our empirical hypotheses, it strengthens the 

evidence that both capital flows (portfolio and other inflows) and credit excesses tend to precede 

banking crises across both advanced and emerging economies.  
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Figure 3.7: Gross and net capital flows around a banking crisis 
In % of GDP 

 
 
Figure 3.8: Components of gross capital flows around a banking crisis 
In % of GDP 

 
  

Figure 9: Gross and net capital flows around a banking crisis
In % of GDP
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Figure 10: Components of gross capital flows around a banking crisis
In % of GDP
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Figure 3.9: Credit growth and credit gap around a banking crisis 
In % of GDP 

 
 
Figure 3.10: Interest rates around a banking crisis 
In % of GDP 

 
  

Figure 11: Credit growth and credit gap around a banking crisis
In % of GDP
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Figure 12: Interest rates around a banking crisis
In % of GDP
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4. A theory of bazookas, or; “when (and when not) to use 
large-scale official sector support” 

 

Abstract 

This paper develops a theoretical model for “bazookas,” a term coined by US Treasury Secretary Hank 

Paulson in 2008 and since applied to various large-scale public sector support programs for distressed 

borrowers. The intention behind such programs is to provide so much available financing (“firepower”) 

as to trigger a complementary market reaction, i.e. a sustained reduction in the borrower’s credit 

spreads, in turn reducing the probability that support will actually have to be used. With a four-period 

partial equilibrium framework, and balance sheet interactions between a public sector creditor and 

distressed borrower, the model formalizes the conditions under which a “bazooka” will be effective. 

Among other things, the effectiveness in reducing spreads will rise with the size of public sector 

support funds compared to potential borrowing needs; the creditworthiness of the public sector 

creditor; and the appropriateness of conditionality under which support is available. This framework 

helps explain the effectiveness of several recent public sector support programs for banks and 

sovereigns, in particular the relative success of the ECB’s Outright Monetary Transactions (OMT).  

 

Keywords: bazookas, bail-outs, lender of last resort, moral hazard  

 

JEL classification codes: F33, G01, G18  

 

“If you’ve got a squirt gun in your pocket, you may have to take it out. If you have a bazooka in your 

pocket and people know it, you probably won’t have to use it.”  

- Hank Paulson, Secretary of the Treasury, to US Senate Banking Committee, 15 July 2008  

 
4.1. Introduction 

In July 2008, as the sub-prime crisis in the US escalated, Hank Paulson lobbied Congress for the 

authority to inject equity capital into government-sponsored entities Fannie Mae and Freddie Mac. He 

argued that a larger scale of support would reassure investors and thus make it less likely that support 

is actually needed. While Paulson’s policy project was not particularly successful – Fannie and Freddie 

were put into conservatorship less than two months later – his bazooka metaphor had more success, 

accurately reflecting the logic of a number of subsequent policy interventions in the US and around 

the world, and adding to the nomenclature of policy discussions ever since.1  

Indeed, along with the related ideas of “firepower,” “war chests” and the less militaristic concept 

of a “safety net,” the idea of bazookas has captured the imagination of policymakers and the financial 

press. The number of Bloomberg articles containing the word “bazooka” increased dramatically since 

2008, peaking in 2011 with its widespread use during the euro area crisis (figure 4.1). The term has 

been connected with programs such as the US Troubled Asset Relief Program (TARP); the German 

                                                      
1 Formally, a bazooka is a shoulder-mounted anti-tank rocket launcher developed by the United States during 
World War II. The name comes from its resemblance to a musical instrument popularized by comedian Bob Burns 
in the 1930’s – the name of which in turn may have come from the Dutch “bazuin,” a historical predecessor of 
the trumpet. 
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Sonderfonds für Finanzmarktsabilisiering (SoFFin); the expanded resources of the International 

Monetary Fund (IMF); the European Financial Stability Facility (EFSF), European Financial Stability 

Mechanism (EFSM) and their successor, the European Stability Mechanism (ESM); and the 

unconventional monetary policies of central banks including the ECB, such as the 2010/11 Securities 

Market Program (SMP), or Outright Monetary Transactions (OMT), introduced in 2012 (figure 4.2).  

 

Figure 4.1: Articles containing the word “bazooka” on Bloomberg, 2000-2013 

per day, one-month rolling average  

 
Source: Bloomberg Trends, accessed 17 July 2014; with thanks to Jurian Hoondert.  

 

Figure 4.2: Klaas Knot, OMT as a big bazooka  

 
Source: Mirjam Visser, Financieele Dagblad, 27 October 2012, reprinted with author’s permission.   
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While the modalities of such policy interventions by central banks, governments and multilateral 

organizations vary considerably, a recurring theme is a commitment to more than sufficient support 

(usually in the form of loans, sometimes guarantees and equity stakes) with the intention that it will 

not (or only hardly) be used. Some programs, such as OMT, have been very successful in mitigating 

market stress and preventing new bouts of instability, while most others have been much less 

successful. The key question of this study is: under what conditions can a public sector support 

program actually make itself unneeded? In other words, when is the commitment to provide financing 

so powerful that actual support is not needed to cut short a market panic?  

A factually accurate – but incomplete – answer is that a “bazooka” will work if and when it is credible 

to the investors of the distressed borrower. If they believe that potential public sector support will 

materially improve their chance of being repaid, investors will be more likely to continue to lend, and 

hence actual support is superfluous. As this chapter shows formally, this will be the likelier when the 

distressed borrower is (sufficiently, or sufficiently close to being) solvent, when the potential size of 

the support (firepower) is large relative to the distressed borrower’s balance sheet and small relative 

to the supporter’s potential financial balance sheet, and when the conditions of support are targeted 

to improving solvency.  

The contribution of this chapter is to create a theoretical framework for the effects of large-scale 

public sector support to a distressed borrower and set out conditions under which the commitment to 

provide support can in fact reduce the need for support to be used. In turn, this approach can create 

a common language for examining “bazookas,” and for analyzing their effectiveness. The theoretical 

part of the paper uses a four-period partial equilibrium set-up, in which the public sector creditor and 

distressed borrower inherit their existing balance sheets.2 The creditor chooses the maximum size 

(“firepower”), pricing and conditionality of support, while the borrower chooses its policy effort and 

how much actual support to request. The key mechanism or “moving part” in this model is the risk 

premium charged by investors. This premium, expressed as a credit spread above the risk-free rate, 

will rise pro-cyclically with the balance sheet risks of the distressed borrower, and recede when 

internal and external factors – including the expectation of support – cause solvency to improve. 

Because the premium is the primary driver of the cost of borrowing – itself a key factor in solvency – 

there are self-reinforcing dynamics (“vicious” or “virtuous spirals”). The “bazooka effect” arises when 

support is effective in lowering spreads so as to ensure solvency. There are cases when this is so 

effective that the borrower will not request support, particularly in cases where support is 

accompanied by stringent policy conditionality. Yet as will be shown with real-life examples, such 

                                                      
2 The balance sheet approach, while familiar for financial institutions, can also be fruitfully applied to sovereigns 
and to economies as a whole. See Allen, Rosenberg, Keller, Setser and Roubini (2002) for an application to 
balance of payments crises in emerging market economies. 
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successes are more rare than many policymakers may expect, particularly when there are doubts 

about the creditor’s solvency or when conditionality is difficult to enforce.  

Overall, this model aims to be as simple as possible while incorporating the relevant features of 

recent support programs to sovereigns and financial institutions into one unified framework. 

Conclusions are drawn from simple optimization, as well as with a comparison to actual case studies 

of public support programs. Among the support programs for banks (TARP, SoFFin, FROB, and Irish 

liability guarantees) and sovereigns (expanded IMF resources, EFSF/ESM, SMP I and II and OMT), it can 

be shown that OMT is the only program so far that actually meets the strict definition of a “bazooka.” 

This relative effectiveness is likely due to the unlimited size of OMT, the strength of the ECB’s balance 

sheet and the strong link to policy conditionality.  

The chapter is organized as follows. Section 4.2 sketches related literature. Section 4.3 develops 

the theoretical model, first by defining variables on the balance sheets of the public sector creditor 

and distressed borrower, and the role of private investors, and then describing their actions in each of 

the four periods. Section 4.4 derives results from the model, interprets these for other types of 

creditors (e.g. multilateral organizations and central banks) and borrowers (e.g. financial institutions) 

and offers some considerations on welfare effects of commitments for support. Section 4.5 applies the 

framework to recent examples of public sector support programs and compares their relative success 

with the predictions of the model. Finally, section 4.6 concludes.  

 
4.2. Related literature 

While the bazooka metaphor is relatively new, the concept of public support to stem financial panics 

is very old. Goodhart (1999) traces the literature on the lender of last resort (LOLR) back to its origins, 

which reach at least to Thornton (1802). Bagehot (1873) famously scrutinized the development of 

London’s Lombard Street as a global financial center, and the peculiar role of the Bank of England as 

guardian of the national reserve. This role implies that during periods of market panic, the Bank should 

lead freely from the reserve, at a high rate of interest and against good securities (collateral). He argued 

that such a responsibility within one central body was inherent to the functioning of credit markets.3 

To paraphrase Voltaire, if the lender of last resort did not exist, it would be necessary to invent it.4  

Yet public sector support reaches beyond just the LOLR role of the central bank. The seminal paper 

of Diamond and Dybvig (1983) shows that due to the risk of costly bank runs, it is optimal to have 

                                                      
3 In his words, “With the advantages of credit we must take the disadvantages too, but to lessen them as much 
as we can, we must keep a great store of ready money always available, and advance out of it very freely in 
periods of panic” (Bagehot, 1873, p. 55). 
4 Of course, Voltaire’s subject matter was a bit loftier – he was referring to the existence of God: “Si Dieu n’existait 
pas, il faudrait l’inventer” / “If God did not exist, it would be necessary to invent Him” (François-Marie Arouet 
(Voltaire), “Epître á l’auteur du livre des Trois imposteurs,” 1768). 



4. A theory of bazookas, or; “when (and when not) to use large-scale official sector support” 

 

 85 

permanent public support to bank depositors through the deposit insurance system. During his tenure 

at the International Monetary Fund (IMF), Stanley Fischer (1999) argued for an international LOLR for 

governments. In turn, there is a large empirical literature on the impact of IMF support on sovereign 

spreads (see, for example, Lane and Philips, 2000), and there are theoretical contributions on IMF 

support and its interaction with potential borrower and creditor moral hazard (Jeanne and 

Zettelmeyer, 2005; Eichengreen, 2005). Since the crisis, there have also been studies that model the 

linkages between balance sheets of a sovereign creditor and distressed borrower, such as Allen, 

Carletti, Goldstein and Leo (2012), Acharya, Drechsler and Schnabl (2013) and König, Anand and 

Heinemann (2013).5  

The design of large-scale support programs is inherently controversial, as it involves a trade-off 

between ex ante incentives and ex post efficiency (Tirole, 2002; Eijffinger and Nijskens, 2011; Chari and 

Kehoe, 2013). While distressed banks and governments will not necessarily welcome default due to 

the existence of a support program, they may be more likely at the margin to take risks (“borrower 

moral hazard”) – and private investors will be more likely to continue funding them (“creditor moral 

hazard”), thus increasing overall risks. Yet when a panic hits, providing support will often cost public 

sector creditors a factor of magnitude less than not intervening.6 These considerations were illustrated 

starkly in the debates around TARP (Berger and Roman, 2014) and the ESM (Blundell-Wignall, 2012; 

Kapp, 2012).7 Both the mechanism of the “bazooka effect” and these controversies are similar for 

support to both sovereigns and financial institutions, by international organizations, by governments 

and by central banks.8  

The questions posed in this chapter can also be addressed with a global games framework in which 

short-term creditors face the binary choice of whether or not to roll over their lending to a borrower 

(Morris and Shin, 1998, 2006; Corsetti, Dasgupta, Morris and Shin, 2004; Daniëls, Jager and Klaassen, 

2011; Vlahu, 2008). In such a setting, private investors make their decision based not only on their own 

                                                      
5 Notably, these papers show that while support can improve the creditworthiness of the borrower, it can erode 
the solvency of the public sector creditor. A key example is the Irish government which, after bailing out the Irish 
banking sector in September 2008, itself had to turn to the IMF and European institutions for an €86 billion 
support program in December 2010 – what Acharya, Drechsler and Schnabl refer to as a “pyrrhic victory,” or a 
victory achieved at great cost to the victor. See section 4.5. 
6 See Kindleberger and Aliber (2011) for a calculation of the (large) costs of non-intervention versus the (much 
smaller) counterfactual of intervention for the Lehman Brothers crisis. They allude to Friedman and Schwartz 
(1963): “Because no great strength would be required to hold back the rock that starts a land-slide, it does not 
follow that the landslide will not be of major proportions.” 
7 In early 2012, a number of commentators, including the OECD, called for a large increase in the size of the 
EFSF/ESM. Yet in a March 2012 speech, Jens Weidmann, Governor of Deutsche Bundesbank, famously rejected 
such calls, arguing that “just like the ‘Tower of Babel,’ the ‘Wall of Money’ will never reach heaven.” 
8 Various quantitative easing (QE) programs of central banks are outside the scope of this paper. While such 
programs often involve large-scale government bond purchases, which tend to lower interest rates and credit 
spreads, QE is qualitatively different to “bazooka” programs in that: (i) it is intended to be used (i.e. does not 
make itself unnecessary) and (ii) is generally not targeted at distressed borrowers. 
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expectations of the borrower’s ability to repay, but also on their expectations of the expectations (of 

the expectations, and so on...) of other investors.9 In contrast to global games models, this paper will 

assume that, as long as the distressed borrower is solvent (or has access to support), investors will roll 

over all of its debt at a rate equal to the risk-free rate plus the risk premium. While this is derived as 

the outcome of an optimization problem, the focus is more on the actions of the distressed borrower 

and the commitments of the public sector creditor.  

 
4.3. Theoretical model 

This paper uses a simple four-period partial equilibrium model with three groups of actors – a public 

sector (e.g. sovereign) creditor, a distressed (sovereign) borrower and private investors who finance 

the debt of the public sector creditor and distressed borrower.10 The multiple-period set-up allows us 

to examine actions at the time that support is announced and at a later stage when support is 

requested and granted; the choice of four periods is for ease of illustration. Results are driven by the 

risk premium charged by investors – which depends on current equity levels and uncertainty; by the 

optimization behavior of the distressed borrower and by comparing possible choices of the public 

sector creditor.  

 
4.3.a.  Key variables and actors 

The public sector creditor (denoted throughout the paper with the sub-script 𝐶) has a balance sheet 

with assets at time 𝑡 of 𝐴𝐶,𝑡, and support granted to the borrower, 𝑆𝑡, which can take the form of a 

loan.11 (Initially, no support has been granted, i.e. 𝑆0 = 0). Assets yield the risk-free rate 𝑟𝑅𝐹. Support 

in the form of loans is compensated at an interest rate 𝑟𝑆 which is set when the support program is 

created.12 On the liability side, the public sector creditor has debt financing 𝐷𝐶,𝑡 and equity 𝐸𝐶,𝑡.
13 Not 

on the balance sheet, but important for the model, is 𝐹, the total committed resources (“firepower”) 

up to which the creditor will support the borrower. Whether 𝐹 is an explicitly communicated quantity 

                                                      
9 Yet another alternative approach is stock-flow consistent modeling, as pioneered by Goldey and Lavoie (2007), 
and applied recently by e.g. Kinsella (2013) and Carvalho and Di Guilmi (2014). A key feature of these models is 
the use of accounting identities by which all transactions by one sector are related to changes in the income or 
balance sheet position of counterparty sectors. 
10 Initially, this will be explained in terms of support from a sovereign creditor to a sovereign borrower, but later 
this will be extended to the case of multilateral and central bank creditors, and to financial institution borrowers. 
11 Most support to sovereigns is in the form of loans, but some programs, like the EFSF/EFSM, have used 
guarantees. In recent support programs for financial institutions, funding guarantees and capital injections have 
been more common than outright loans. While the theoretical set-up initially focusses on liquidity support 
(loans), the case of guarantees and equity stakes will be revisited in section 4.4.c. 
12 In practice, interest rates have sometimes been altered after support programs were announced. For example, 
the interest rates were lowered and maturities extended on the Greek Loan Facility (GLF) and European Stability 
Mechanism (ESM) in order to provide debt relief to Greece, Ireland and Portugal. For the purposes of tractability, 
these interactions are not modeled here. 
13 As will be shown in section 4.5, this “sovereign equity” can be viewed as the distance of the current gross 
public debt level from the maximum sustainable level. 
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or simply the maximum level that the creditor is financially able to carry, the creditor works under the 

constraint that support 𝑆𝑡 cannot exceed this level (𝑆𝑡 ≤ 𝐹).  

 
Table 4.1: Illustrative balance sheet of the public sector creditor 

 
Assets  Liabilities  

𝐴𝐶,𝑡  𝐷𝐶,𝑡 

𝑆𝑡  𝐸𝐶,𝑡 

 
 𝐴𝐶,𝑡 + 𝑆𝑡 ≡ 𝐷𝐶,𝑡 + 𝐸𝐶,𝑡 (4.1) 

 
The creditor pays an interest rate 𝑟𝐶,𝑡  on its own borrowing. Together, the income from assets (at the 

risk-free rate) and support (at 𝑟𝑆) and the payments on debt in the previous period determine the 

income of the creditor in the current period, and in turn its new equity level. Because equity is a simple 

difference between overall assets (excluding support) and overall debt, this is equivalent to adding any 

positive income stream over the period to the gross assets, or reducing gross assets by any negative 

income stream. (Often, it will be convenient to refer to the solvency ratio, given by equity over total 

assets, 𝐸𝐶,𝑡/𝐴𝐶,𝑡.) Thus, the income equation is given by:  

 
 𝐸𝐶,𝑡 ≡ 𝐸𝐶,𝑡−1 + 𝐴𝐶,𝑡−1 ∗ 𝑟𝑅𝐹 + 𝑆𝑡−1 ∗ 𝑟𝑆 − 𝐷𝐶,𝑡−1 ∗ 𝑟𝐶,𝑡−1 (4.2) 

 
Meanwhile, the distressed borrower (denoted by the sub-script 𝐵) has assets 𝐴𝐵,𝑡 yielding the risk-

free rate 𝑟𝑅𝐹, and liabilities, which include debt financing 𝐷𝐵,𝑡, support 𝑆𝑡 and equity 𝐸𝐵,𝑡.
14 Positive 

equity implies that the borrower is solvent, while negative equity implies that the borrower defaults. 

(“Distress” arises because the borrower’s initial equity level – while positive – is sufficiently close to 

zero.) The borrower pays interest rates of 𝑟𝑆 on support from the creditor, and 𝑟𝐵,𝑡 for its debt from 

private investors. Either on a voluntary basis or in exchange for the creditor’s support, the borrower 

may take certain policy measures – such as fiscal consolidation or structural reforms, which we 

describe as 𝑀𝑡 – that will improve its solvency. These bear quadratically increasing utility costs to the 

borrower which are scaled by parameter 𝜅.15  

 

                                                      
14 In practice, most support programs – including those described in section 4.5 – are targeted at multiple 
borrowers. Here, the interaction between the creditor and only one distressed borrower will be modeled. In 
section 4.5, the balance sheets of multiple borrowers will be aggregated so as to allow comparison with the 
theoretical model. 
15 The variable for measures is comparable with (policy) effort 𝑒 in many other models, such as Jeanne and 
Zettelmayer (2005) for sovereigns and Chari and Kehoe (2013) for private borrowers. In these models, effort has 
linear utility costs, but an indirect effect on the probability of default. The parameter 𝜅 can be understood as the 
domestic political costs of enacting reforms. 
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Table 4.2: Illustrative balance sheet of the distressed borrower 

 
Assets  Liabilities  

𝐴𝐵,𝑡  𝐷𝐵,𝑡    

 𝑆𝑡 

 𝐸𝐵,𝑡 

 
 𝐴𝐵,𝑡 ≡ 𝐷𝐵,𝑡 + 𝑆𝑡 + 𝐸𝐵,𝑡 (4.3) 

 
 𝐸𝐵,𝑡 ≡ 𝐸𝐵,𝑡−1 + 𝐴𝐵,𝑡−1 ∗ 𝑟𝑅𝐹 − 𝑆𝑡−1 ∗ 𝑟𝑆 − 𝐷𝐵,𝑡−1 ∗ 𝑟𝐵,𝑡−1 +𝑀𝑡 (4.4) 

 
The debt of both the distressed borrower and public sector creditor has a maturity of one period and 

thus has to be rolled over at the beginning of each new period. For both the creditor and borrower, 

private investors will roll over all debt as long as current equity is positive (or, for the borrower, 

sufficient support is committed so as to ensure that investors can be repaid). Yet they will charge an 

interest premium which compensates them for the expected probability of default in the next period, 

𝐸(𝜋𝐵,𝑡+1) and 𝐸(𝜋𝐶,𝑡+1), and the (constant) loss given default 𝜆.16 In turn, investors calculate the 

probability of default subject to uncertainty about the valuation of assets. This uncertainty is denoted 

by 𝜎𝐶  and 𝜎𝐵, which defines the expected range of possible shocks (in percent) to the creditor’s or 

borrower’s asset values. These shocks, denoted by 𝜃𝐶,𝑡+1 and 𝜃𝐵,𝑡+1, are uniformly distributed over 

the ranges [−𝜎𝐶 , 𝜎𝐶] and [−𝜎𝐵, 𝜎𝐵].
17 As derived in Annex 4.1, the interest rates for the borrower and 

creditor are given by:  

 

 𝑟𝐵,𝑡 =
𝑟𝑅𝐹 + 𝐸(𝜋𝐵,𝑡+1) ∗ 𝜆

1 − 𝐸(𝜋𝐵,𝑡+1)
 (4.5) 

 

 𝑟𝐶,𝑡 =
𝑟𝑅𝐹 + 𝐸(𝜋𝐶,𝑡+1) ∗ 𝜆

1 − 𝐸(𝜋𝐶,𝑡+1)
 (4.6) 

 
Throughout the model, 𝑟𝑅𝐹 will be calibrated at 2% and 𝜆 at 60%.18 The probability of default is simply 

                                                      
16 The loss given default is modeled as a dead-weight loss, or the value which is destroyed at default, regardless 
of the remaining assets. 
17 This variable introduces a simple element of uncertainty into the model so as to drive pro-cyclical credit 
spreads. Yet given the uniform distribution between two (known) extremes, this is more comparable with “risk” 
than with uncertainty in the sense of Knight (1921). Such an element of fundamental uncertainty, whereby the 
scale of potential shocks is not understood by actors could help the model further approximate reality, yet would 
also make it significantly less tractable. 
18 The level of 2% is based on the conventional real interest rate used in the Fisher equation, while 60% is a 
commonly assumed loss given default for credit default swap (CDS) contracts. Risk aversion by investors could 
be proxied with a scalar increase of the loss given default. 
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the chance that – given current values of debt and equity and the distribution of shocks 𝜃𝐶,𝑡+1 and 

𝜃𝐵,𝑡+1 – the borrower or creditor will run into negative equity in the following period. Investors do not 

take into account the impact of current-period interest payments on future solvency.19  

With these building blocks, we have a model which allows for interactions between the balance 

sheets of the public sector creditor and distressed borrower, and which translates these into time-

varying credit spreads based on the solvency of each party. The commitment of the creditor to provide 

support can change expectations about the probability of default, thus lowering private borrowing 

costs and improving the future solvency position of the distressed borrower – a virtuous cycle. At the 

same time, this support may encourage strategic behavior by the borrower, that is, allowing the 

borrower to take fewer measures to improve solvency in the hopes of actual support. In order to model 

this interaction and understand the impact of commitments of support on credit spreads, we need to 

introduce multiple periods in which borrower policy effort and investor expectations of support are 

included.  

 
4.3.b. Four-period set-up 

In order to understand how the commitment of support can affect behavior and expectations, we need 

a concept of time in the model. In many game theoretical settings, the choice for a particular number 

of periods (e.g. an odd or even number of periods) can have an important impact on overall results, 

particularly when models are solved with backward induction. A repeated game set-up, in which a 

particular interaction recurs in multiple (or even infinite) periods in the future, may also lead to 

different outcomes. For ease of explanation, this model assumes a one-off interaction between the 

borrower and creditor over 4 periods, where the primary purpose of the time dimension is to 

distinguish between initial distress, the commitment to provide support and the actual request and 

granting of support.20  

Let us begin with period 𝑡 = 0, in which the borrower and the creditor inherit a balance sheet with 

equity and debt. In this period, it becomes clear how distressed the borrower is (i.e. 𝐸𝐵,0/𝐴𝐵,0 is 

observed). Without any intervention, the self-reinforcing cycle of rising interest payments and eroding 

equity may lead to insolvency within the coming periods.  

Recognizing the potential for default, the public sector creditor jumps into action in period 𝑡 = 1 

and decides on a maximum level of potential support, given by 𝐹 (for “firepower”). This can take any 

                                                      
19 Including current interest payments in expectations on the probability of default would introduce an additional 
“feedback loop” into the model. While this would strengthen the pro-cyclicality of the risk premia, it would make 
the solutions significantly more complicated to solve without adding important insights. 
20 At the beginning of this interaction, the borrower does not yet reckon with the possibility of large-scale 
support, and hence only changes its behavior once support has been announced. As will be shown in section 4.5, 
there are important effects on the borrower’s behavior when this assumption is relaxed or when the model is 
extended to a repeated game. 
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value in the range [0,∞], where ∞ represents an open-ended commitment (“whatever it takes”). Yet, 

as will be shown below, this commitment is only credible to the extent of the creditor’s own solvency 

(“whatever the creditor can afford”).21 The creditor can also choose the conditions attached to 

support, modeled as a required amount of policy effort on the part of the borrower (see below), and 

the interest rate for support 𝑟𝑆. Concurrently in 𝑡 = 1, the distressed borrower decides on the level of 

(costly) policy effort or “measures” 𝑀1 that it should expend in order to improve its solvency and thus 

lower its probability of default. Measures taken in this period are purely voluntary – i.e. not yet subject 

to conditionality, but are accompanied by a proportional utility cost 𝜅.  

Finally, in period 𝑡 = 2, the borrower can decide on the scale of support, 𝑆 ≤ 𝐹, it wishes to request 

from the creditor. The borrower knows that this suport is subject to conditionality, that is, the 

measures 𝑀2 must be at least as high as a level that is proportional to 𝑆 at a factor of 𝜇 (“policy 

conditionality parameter”) decided by the creditor:  

 
 𝑀2 ≥ 𝜇 ∗ 𝑆2 (4.7) 

 
The scale of support 𝑆, the interest rate 𝑟𝑆, the measures 𝑀2 and the credit spreads paid by both the 

borrower and the creditor will determine their solvency in period 𝑡 = 3, in which all returns are 

realized. This is given schematically in figure 4.3.  

 
Figure 4.3: Timeline of borrower and creditor actions  

 

 
 
 
4.3.c.  Objectives and optimization 

The optimization problem for the borrower takes place both in period 𝑡 = 1 and period 𝑡 = 2, in which 

it must choose 𝑀1
∗, 𝑀2

∗ and 𝑆∗ in order to maximize its own utility, given by:  

 𝑈𝐵 ≡∑(

3

𝑡=0

𝐸𝐵,𝑡 − 𝜅 ∗ (𝑀𝑡)
2) (4.8) 

 
Because the distressed borrower cares only about its own solvency across periods and the utility costs 

                                                      
21 Section 4.4.c will revisit the case of a central bank creditor, which may be able to mobilize much more financial 
capacity than governments, but is generally less able to enforce conditionality.  
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of measures, but not about the costs of default for others (particularly the public sector creditor), there 

are externalities in the model which may lead the borrower to take fewer measures than socially 

optimal in period 𝑡 = 1 (and, without conditionality, in 𝑡 = 2). As a simplifying assumption, there is no 

discounting across periods.  

Meanwhile, the creditor will choose 𝐹, 𝜇 and 𝑟𝑆 in period 𝑡 = 1. While the creditor’s objective 

function is not explicitly given, it is assumed that the creditor is willing to provide support because of 

the potentially severe contagion from a default by the borrower (Kapp, 2012).  

Throughout our set-up, investors are largely passive players, absorbing the full debt of the creditor 

and borrower as long as they remain solvent, at an interest rate commensurate with the expected 

credit risk. Yet crucially for our model, investors understand in period 1 that the announcement of 

maximum support 𝐹 forms a binding constraint on how much the creditor is actually willing to lend to 

the borrower in period 𝑡 = 2. Hence, where this support is sufficiently large, investors may change 

their expectations about the probability of default 𝜋𝐵 and 𝜋𝑐. This change in expectations is what 

drives the “bazooka” effect. Yet when actual support is granted, expectations also raise the possibility 

of a “pyrrhic victory” or a sharp rise in the probability of joint default (or near-default) by both the 

borrower and creditor.  

 
4.4. Results 

Having set up the model and the four-period framework, we now turn to the theoretical results of the 

model. This section first shows what effects the optimization by investors and the borrower will have 

on interest rates, policy measures and requested support in periods 1 and 2 given support by the public 

sector creditor. It next analyzes the outcomes in period 3, including the possibility that support erodes 

the creditor’s solvency, leading to (the risk of) joint default by the borrower and creditor. The next sub-

section discusses the alternative cases of guarantees and equity stakes, and the role of policy 

conditionality. Finally, the last sub-section gives some caveats and general conclusions of the 

theoretical model.  

 
 
 
4.4.a. Optimal levels of interest rates, policy measures and requested support 

If a support program is announced in period 𝑡 = 1, this alters the distribution of potential outcomes 

in period 𝑡 = 2. For some cases in which investors expect that the borrower would have become 

insolvent (𝐸𝐵,𝑡/𝐴𝐵,𝑡 + 𝜃𝑡+1 < 0), the borrower can now request support up to the maximum 

committed (or affordable) level (𝑆 ≤ 𝐹) and thus roll over all its maturing debt.22 Due to the change in 

                                                      
22 For purposes of tractability, investors will expect support to be used up to the maximum level; the possibility 
that the borrower prefers default over requesting support, or that 𝐹 is subsequently altered is ruled out. 
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investor expectations, the model predicts a decline in the expected probability of default and hence 

the interest rate paid by the borrower. In general, a support program will be more effective in reducing 

spreads the larger the firepower 𝐹 is compared to the borrower’s assets 𝐴𝐵,𝑡 and uncertainty 𝜎𝐵. 

Indeed, there exists a “safe” level of firepower 𝐹 which – assuming the creditor can commit this level 

of support – completely eliminates investor expectations about the possibility of default in period 𝑡 =

2. As derived in Annex 4.2, this safe level is given by:  

 

 𝐹 = 𝜎𝐵 ∗ 𝐴𝐵,1 − 𝐸𝐵,1 (4.9) 

 
Intuitively, the required firepower is higher when the borrower’s balance sheet (𝐴𝐵,1) is larger, when 

uncertainty 𝜎𝐵 is higher and when equity 𝐸𝐵,𝑡 (interpretable as distance to default) is very low. This 

level is thus determined by borrower characteristics. As shown later, however, this safe level can 

become decidedly unsafe for the creditor when it approaches the creditor’s equity level 𝐸𝐶,1.  

The optimal levels of policy measures in periods 1 and 2, denoted by 𝑀1
∗, 𝑀2

∗, and the requested 

support level 𝑆∗, can be obtained by first-order conditions; these are formally derived in Annex 4.3. 

The optimal levels of policy measures are given by:  

 

 𝑀1
∗ =

3 + 𝐸(𝑟𝐵,2)

2𝜅
+
𝐸(𝐷𝐵,2/𝐴𝐵,2) + (𝐷𝐵,1/𝐴𝐵,1)

4𝜅𝜎𝐵
 (4.10) 

 

 𝑀2
∗ =

1

𝜅
+
(𝐷𝐵,2/𝐴𝐵,2)

4𝜅𝜎𝐵
 (4.11) 

 
Hence, the optimal level of measures to be taken in the first period is increasing in the borrower’s 

expected private interest rate 𝐸(𝑟𝐵,2) and in the (expected) ratio of debt to total assets in periods 𝑡 =

1 and 𝑡 = 2 (i.e. the proximity to insolvency). It is decreasing in the utility costs of measures 𝜅 and 

uncertainty 𝜎𝐵. In other words, the borrower will take more measures the closer it is to insolvency (so 

as to prevent default) but fewer measures when these are politically costly or when there is greater 

investor uncertainty over its asset valuations, which reduce the marginal benefit of measures.  

For the borrower, the optimal scale of support to be requested is given by:  

 

 𝑆∗ =
𝐸(𝑟𝐵,2 − 𝑟𝑆) + 𝜇(1 − 2𝜅𝑀2

∗)

2𝜅𝜇2
 (4.12) 

 
This level is determined by the balance between the benefits of lower financing costs and the burden 

of costly policy conditionality. is increasing in the difference between the (expected) interest rate on 

private debt and the interest rate on support. It is decreasing in the utility cost 𝜅 of policy measures, 

and in the stringency of policy conditionality 𝜇.  
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To capture the “bazooka effect,” we are most interested in the conditions under which no or only 

very little support will be requested, i.e. 𝑆∗ ≈ 0. The most relevant case in which this will happen is 

when the announcement of support has pushed the market rate below the cost of support 𝑟𝑆. In case 

solvency would not have been guaranteed without the announcement of the support program, it can 

be concluded that the “bazooka” initially (i.e. in period 𝑡 = 2) had its desired effect.  

 
4.4.b. Effects on final-period outcomes and creditor solvency 

The true test of the success of a support program comes not in the announcement phase (period 𝑡 =

1), when effects on credit spreads can be observed, or even during implementation (period 𝑡 = 2) 

when support requests are observed, but thereafter (period 𝑡 = 3), when the effect of support can be 

compared with the counterfactual of no support.  

If the counterfactual is assumed to be borrower default, then there are at least four possible 

scenarios in period 3 for borrower and creditor solvency:  

1. The “bazooka” is successful in lowering borrower spreads, but support is not actually requested 

(𝑆∗ ≈ 0, because 𝑟𝑆 > 𝑟𝐵,2 or 𝜇 ∗ 𝑆 > 𝑀2
∗). Because the creditor has no claim on the borrower, 

there is no change to creditor solvency relative to the counterfactual of no support.23 On the other 

hand, the “insurance” of potential support has lowered the borrower’s private borrowing costs 

and thereby strengthened the borrower’s distance to default.  

2. Support is granted, but at a level which does not threaten creditor solvency. Formally, this is the 

region in which 𝑆∗ < 𝜎𝐶 ∗ 𝐴𝐶,2 − (𝐸𝐶,2). In this case, the creditor continues to pay the risk-free 

rate on its own debt, because equity is still large enough that even given investor uncertainty it is 

safely far from default. The borrower will benefit from lower borrowing costs, but is bound by the 

concomitant conditionality to take additional measures in period 𝑡 = 2. 

3. Support is granted, but is insufficiently large to prevent default by the borrower. This is possible 

in case 𝑆∗ > 𝐹, or the support fund is too small to accommodate the full request (e.g. because a 

larger committed level of support would have eroded the creditor’s equity position). In this case, 

the borrower defaults in period 3, leading to a loss of 𝑆∗ ∗ 𝜆 to the creditor, and potentially 

pushing up creditor interest rates 𝑟𝐶,3, thus eroding equity in future periods.  

4. Support is granted, but causes the creditor to default. When the creditor is already close to 

insolvency, or makes a support commitment that is very large relative to its own balance sheet 

(more than the creditor can afford, i.e. 𝐹 > 𝐸𝐶,2), it is possible that the support request will  fully 

erode the creditor’s equity. If support is actually granted, the additional claim would push the 

creditor into insolvency (𝑆∗ > 𝐸𝐶,2). In practice, the creditor will likely avoid this scenario.  

                                                      
23 While this framework does not model contagion effects, this channel would lead to a positive impact on the 
creditor’s solvency relative to no support. 
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These four scenarios are presented graphically in figure 4.4 (for borrower’s equity) and figure 4.5 

(creditor’s equity). The scenarios are calibrated such that the borrower is initially close to insolvency 

(𝐸𝐵,0/𝐴𝐵,0 = 0.2, 𝜎𝐵 = 0.24), while the public sector creditor is in a more comfortable solvency 

position (𝐸𝐵,0/𝐴𝐵,0 = 0.33, 𝜎𝐶 = 0.2).  

Thus, in the narrow case that the support fund makes itself superfluous and the “bazooka effect” 

arises (scenario 1), the effects are unequivocally positive. In the other three cases (scenarios 2, 3 and 

4), there is the possibility of a transfer between the creditor and borrower, which may have pernicious 

effects on creditor solvency. While this model does not extend beyond period 𝑡 = 3, this increase in 

the risk of creditor insolvency can spark a vicious spiral in future periods, in which rising interest rates 

subsequently erode creditor equity. Costly policy reforms or another source of external support may 

be necessary to ensure the sustainability of debt levels going forward.  

 

Figure 4.4: Borrower equity in 4 scenarios   Figure 4.5: Creditor equity in 4 scenarios  

    
Note: The left panel shows the equity position (solvency) of the distressed borrower in the four scenarios 

described above, versus the counterfactual of no support. Any value below zero (red line) indicates borrower 

default. The right panel shows the equity position of the public sector creditor in the same scenarios. 

 

4.4.c. Guarantees, equity stakes and policy conditionality 

Until now, the model has been presented in terms of support from a sovereign creditor to a sovereign 

borrower. Yet the basic framework can be extended to multilateral and central bank creditors, and to 

financial institution borrowers. The following may aid interpretation:  

 Multilateral creditors: The balance sheets of some multilateral institutions (like the IMF, Chang 

Mai Initiative Multilateralization, etc.) are generally not constrained by equity positions, but 

rather by the total amount of resources made available by their members for lending. Hence, 

“equity” can be understood as the uncommitted resources of the institution. Interest rates are 

not determined by market borrowing but by the arrangements with member states. In the case 

of organizations with paid-in capital (World Bank, ESM), equity can be understood in a more direct 

sense, and market financing is similar to the debt issuance of a sovereign. Yet even in these cases, 

capital replenishment may allow for an increase in financial capacity when needed. 

 Central bank creditors: The key difference between a sovereign and central bank creditor is the 

degree to which overall debt levels are binding. A central bank can in theory “print” local currency 
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as needed, and can even operate at negative equity – with deleterious consequences for the 

credibility of monetary policy and, ultimately, for fiscal authorities that are liable for central bank 

losses (Reis, 2015; Hall and Reis, 2015). This makes the central bank “deep-pocketed” in the sense 

that financing constraints are less relevant (but not irrelevant). At the same time, the ability to 

demand measures (conditionality) of borrowers tends to be very low.24 As will be shown in section 

4.5, these peculiarities make central banks much more credible in large-scale support 

commitments, but also aggravate issues of borrower moral hazard.  

 Financial institution borrowers: Whereas measures 𝑀𝑡 have been interpreted until now as policy 

measures such as fiscal consolidation or structural reforms, in the case of financial institutions 

these may relate more to the divestment of specific assets or firm restructuring measures 

intended to improve solvency. The utility costs 𝜅 can be seen as reputational costs for the current 

management of taking required measures. The “conditionality parameter” 𝜇 is less 

straightforward in the case of financial institutions, because conditions (such as replacement of 

management or limits on executive pay) may be less directly related to firm solvency.  

On top of the differences in interpretation of the variables, there is also often a difference in the form 

of support. For example, while most support to sovereigns is in the form of loans or related debt 

instruments,25 support to financial institutions is more often in the form of funding guarantees or 

recapitalization (equity stakes).26 This section briefly considers these cases in terms of this model.  

A funding guarantee is a contingent claim, whereby the public sector creditor (for a fee) promises 

to reimburse investors for credit losses on all or a part of the distressed borrower’s debt. This 

essentially links the borrowing costs of the borrower to those of the creditor. While the guarantees do 

not immediately show up as a new liability on the creditor’s balance sheet, the new liability will arise 

at the moment that the borrower defaults. Thus, guarantees have the advantage of providing support 

without (initially) burdening the creditor’s balance sheet. As long as the creditor is highly solvent, the 

interest rate on support will remain fixed. Yet if investors take the possibility of borrower default into 

                                                      
24 Central banks can demand that bank borrowers bring in high-quality collateral or (as a prudential supervisor 
or in cooperation with the supervisor) additional capital. The central bank can even incentivize lending, as the 
Bank of England has done with its “funding for lending scheme,” or the ECB through “targeted long-term 
refinancing operations” (TLTROs). Yet this is likely less effective than what a government with a capital stake in 
a bank – i.e. full or partial ownership – can do. The influence of central banks on sovereigns is even lower. The 
central bank can advise a government to tighten fiscal policy or can raise interest rates (with an impact on 𝑟𝐵), 
but it cannot demand policy measures which are in the realm of parliamentary and executive decisionmaking. 
25 IMF support formally takes the form of “purchases” of foreign currency by the country’s central bank or 
Treasury in exchange for domestic currency. Yet given the rule-based framework for the disbursement schedule, 
maturity and interest rates, this “exchange of assets” is economically equivalent to a loan. Central bank purchases 
of government bonds in the secondary market represent the transfer (for a price) of the debt claim on the 
sovereign from private investors to the central bank. 
26 While sovereigns cannot be “recapitalized,” official debt relief reduces a country’s debt burden and increases 
sovereign “equity” (distance from default). Debt restructuring and relief is beyond the bounds of this study. 
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account in their expectations one period ahead, then support in the form of guarantees will impact 

the creditor’s solvency,27 and potentially the interest rate of support.28  

By contrast, equity stakes must be funded immediately on the creditor’s balance sheet, yet also 

directly improve the solvency of the distressed borrower. Such support is compensated through 

dividends, which depend on the state of the borrower’s finances. Naturally, this form of support 

implies more volatility in the value of the creditor’s claim than in the case of a loan – but not necessarily 

more overall risk, because default (now a more remote possibility) would lead to a loss on either a loan 

or an equity stake. Moreover, there is also more potential to share in potential positive shocks to the 

borrower’s income and equity value.  

Yet because of this effectiveness, equity stakes (in this chapter’s model) also dull the incentives for 

the borrower to take measures to improve solvency. Equity stakes also represent a transfer from 

existing equity holders to bond holders. Borrower moral hazard considerations can be ameliorated 

with targeted conditionality (denoted in the model by an appropriate level of 𝜇). Investor moral hazard 

(over-lending in anticipation of support) remains in place and, in fact, is a key driver of the potential 

effectiveness of these forms of support.  

 

4.4.d. Welfare implications 

The fundamental question behind the commitment of support is whether the policy intervention is 

simply a risk transfer between the borrower and creditor, or can actually represent a Pareto 

improvement. While the partial equilibrium approach makes it difficult to derive such results 

quantitatively, welfare can be described in qualitative terms.  

When the “bazooka effect” is successful, borrower funding costs decline without any change in the 

creditor’s balance sheet. While the extent of policy measures taken by the borrower will also decline, 

this may be a welfare-improving outcome – assuming that measures have a social cost, and are not 

simply a utility transfer between the borrower and other actors (see Jeanne and Zettelmayer, 2005). 

On the other hand, the creditor has taken on potential liabilities. While the creditor may have a greater 

capacity to take on risk than the borrower – e.g. due to a much larger balance sheet, or a lower level 

of uncertainty around asset valuations (𝜎𝐶 < 𝜎𝐵) – the probability that support would have been 

needed means that the commitment of support is not necessarily costless. The cost could even be 

estimated as a simple product of the probability that support is called upon and the costs to the 

                                                      
27 As former Minister of Finance and IMF Executive Director Onno Ruding stated in 2013, “De weg naar de 
begrotingshel is geplaveid met garanties” / “The road to budgetary hell is paved with guarantees.” 
28 In practice, creditors could choose to renege on guarantees, as the Austrian government did in 2014 for 
guarantees by the state of Carinthia for the junior debt of Hypo Alpe Adria Bank. This additional flexibility by the 
government relative to a loan has to be weighed against the potential that such steps could increase uncertainty 
and reduce the effectiveness of guarantees in the future. 
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creditor in this case. Particularly if the model were extended to a repeated game setting where the 

availability of support increases the likelihood of future commitments, there would be non-negligible 

risks of permanent transfers between the creditor and borrower.  

A much more clear-cut welfare improvement would arise if the granting of support actually reduced 

uncertainty around the valuation of the borrower’s assets – for example, because support is granted 

jointly with a stress test or enhanced disclosure by the borrower, or because support removes the 

possibility of disorderly “tail events.” This effect, which can be modeled as a reduction in 𝜎𝐵 in period 

𝑡 = 1, would lead to a reduction in the borrower’s funding costs and a reduction in the probability of 

support by the creditor – unambiguous welfare improvements for these parties. Because investors 

would continue to charge a rate commensurate with the expected probability of default by the 

borrower, there would be no change in investor utility.29 As will be seen in the case of TARP and OMT, 

such a reduction in uncertainty may have played a larger role in the effectiveness of these programs 

than actual support.  

 
4.4.e. Caveats and conclusions of the theoretical model 

The theoretical results show that the conditions under which a support program can have a “bazooka” 

effect are sensitive to the initial calibration of the model. It is evident that the results depend on each 

of the parameters – in particular the initial solvency of the borrower and creditor, the scale of 

uncertainty 𝜎𝐵, and the utility costs 𝜅 to the borrower of policy measures to improve solvency. Given 

these initial characteristics, the creditor’s choices of firepower 𝐹, the form of support (loans versus 

guarantees, equity stakes or relief), the cost of support 𝑟𝑆 and policy conditionality 𝜇 can have far-

reaching effects on end outcomes. For now, the model has not introduced optimization by the creditor 

or a maximum willingness to provide support, but this could be an avenue for future work.  

Because the model is based on predictable linear relationships and a uniform distribution of 

potential outcomes in the next period, it may not reflect some important non-linearities in financial 

markets. For example, while the modeling of interest rates does allow for vicious or virtuous spirals in 

solvency, there is no role for unexpected “tail events” or structural changes in the “rules of the 

game.”30 The model also does not go into detail on the creditor hierarchy in case of default, which may 

alter investors’ incentives in the case of very large actual support.31 Modeling these issues could be a 

                                                      
29 The case that disclosure is false and provides undue reassurance to investors – and thus excessively low risk 
premia – is not examined here. 
30 One example is the shift in investor expectations on the possibility of sovereign default in the euro area or of 
a break-up of the euro area. These risks were widely seen as negligible prior to the global financial crisis, but 
became quite acute in 2011 and 2012 after the default of the Greek government. The announcement of OMT 
was accompanied by a strong shift in expectations, with expectations on the probability of a break-up of the euro 
area again falling considerably. See section 4.5. 
31 The IMF’s de facto preferred creditor status (PCS) makes it senior to private investors in case of sovereign 
default by a program country. If the IMF were to finance a very large share of a country’s debt, this could deter 
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fruitful means to more accurately reflect reality in several recent crises, but would introduce such 

additional complexity that it would be much less tractable to solve and for purposes of illustration.  

Nonetheless, the results allow for three broad policy conclusions on the “bazooka” effect:  

1. The expectation of support can lower interest rates and improve solvency. Liquidity support at 

relatively favorable interest rates can substitute for private market financing with risk premia, and 

thus prevent a self-sustaining decline in solvency. Even one period ahead, investors’ expectation 

that the distressed borrower will be supported can remove the risk of insolvency in certain states 

of the world, and allow the borrower to borrow at lower interest rates even if no support is given.  

2. Support is more effective the larger its scale relative to the borrower’s balance sheet, the more 

solvent the public sector creditor and the lower the uncertainty. A large or even unlimited 

support program by a very solvent creditor can be very effective in changing expectations about 

the probability of default. The required firepower to ensure solvency is lower when uncertainty is 

lower.32 On the other hand, support by a creditor that is itself on the border of solvency, or 

promises more support than it can afford, is much less effective. In this case, the public sector 

creditor is unlikely to continue to provide support as it runs into its own difficulties, and future 

commitments in any case become worthless in the case of default.  

3. Policy conditionality can reduce the chances of actual support, and enhance its effectiveness. 

Because policy conditionality requires the borrower to take additional measures to improve 

solvency, and because these bear a utility cost, borrowers will avoid actual support unless it is 

needed. When support is given, however, this conditionality mitigates borrower moral hazard and 

ensures that the borrower continues to take measures to remain solvent. If the cost is very high, 

then the borrower will only take measures when potential default is imminent.  

Testing the validity of these conclusions requires recourse to actual examples of support programs.  

 
  

                                                      
investors from buying the remaining debt securities of the country, as they would have a much larger 
proportional exposure to potential losses. These considerations were relevant during the design of the ESM, 
which is agreed to have PCS (junior only to the IMF). Yet the euro area countries decided to forego the PCS in the 
specific case of the recapitalization of Spanish banks. 
32 Measures which actually lower uncertainty about asset valuations could also be modeled as having an effect 
on uncertainty 𝜎𝐵. An interesting application could be the use of stress tests – including after the activation of 
TARP and FROB, or in the recent Asset Quality Review (AQR) by the ECB – which provide further transparency on 
potential losses by financial institutions and thus allow for better differentiation between risks by investors 
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4.5. Application 

This section draws on real-life examples of public sector support funds, comparing their characteristics 

with actual effectiveness. To bridge the gap between the theoretical model and actual examples, the 

attributes of the fund are expressed as much as possible in terms of the parameters of the model. 

Specifically, key indicators for each program are the ratio of borrower equity and firepower to total 

borrower assets. Creditor solvency and policy conditionality are explained qualitatively.  

In the immediate period following the global financial crisis, many countries took measures to 

bolster confidence in the banking sector – including by making large recapitalization funds available. 

These included TARP in the US, SoFFin in Germany, the Fondo de reestructuración ordenada bancaria 

(FROB) in Spain and the 2008 Credit Institutions Financial Support Scheme (CIFS) and 2009 Eligible 

Liabilities Guarantee (ELG) in Ireland. These funds offered support through a combination of equity 

stakes, asset purchases and funding guarantees.33  

Table 4.3 summarizes chief characteristics of selected support programs for financial institutions. 

On relative size, it is clear that the German SoFFin was significantly larger relative to the supported 

institutions than TARP or FROB; it was also targeted at a relatively small group of banks which were in 

relatively poor financial shape (average total equity ratio of 2.1%, with Hypo Real Estate actually having 

negative equity at the time of recapitalization). This may explain why a much smaller proportion of 

these support funds was ultimately used. Of the selected cases of financial sector support, the German 

government’s initiative is the only program which came close to having the desired “bazooka effect” 

(scenario 1 in section 4.4b). TARP was initially less successful in bringing down credit spreads, and a 

significant fraction of the committed support was ultimately mobilized (scenario 2). The effectiveness 

of TARP was likely bolstered significantly by the Supervisory Capital Assessment Program (“bank stress 

test”) of May 2009, which – in the terms of this paper’s model – aimed to reduce uncertainty around 

initially high asset valuations (𝜎𝐵) so as to bring down credit spreads and thus restored confidence in 

the US banking sector, as seen in 5-year credit default swaps (CDS) (see figure 4.6). Ultimately, despite 

increased risk to U.S. taxpayers, TARP was successful in stabilizing the U.S. financial system.34 A similar 

conclusion applies for the Spanish FROB, which was mobilized in 2012 to allow for a recapitalization 

and far-reaching restructuring of the Spanish savings banks – with financial assistance from the ESM.  

 

 

                                                      
33 It could be argued that the ECB’s very long-term refinancing operations (VLTROs) of December 2011 and 
February 2012 were also a means of supporting the euro area banking sector. Yet because the VLTORs were 
intended to be used, they are not considered here. 
34 Veronesi and Zingales (2010) estimate that the intervention “increased the value of banks’ financial claims by 
$130 billion at a taxpayers’ cost of $21-$44 billion with a net benefit between $86 and $109 billion.” Berger and 
Roman (2014) find that regions which benefited from TARP support for banks experienced significantly higher 
net job creation and lower business and personal bankruptcies. 
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Table 4.3: Characteristics of selected public sector support programs for financial institutions  

 

Program  TARP  SoFFin  FROB  CIFS / ELG  

Creditor  US sovereign  German sovereign  Spanish sovereign  Irish sovereign  

Target market  US financial 

institutions  

German banks  Spanish banks  Irish banks  

Examples of 

borrowers  

JPM, Citi, Merill 

Lynch, BoA, AIG  

Hypo Real Estate, 

Commerzbank, WestLB  

Bankia, NCG, 

CatalunyaBank  

Anglo Irish Bank, 

Allied Irish Bank, Bank 

of Ireland  

𝑫𝑩,𝟏 (date)  $12.66 trn (2008)  €2.05 trn (2008)  €3.27 trn (2012)  €778 bn (2009)  

𝑬𝑩,𝟏 (date)  $755 bn (2008)  €43 bn (2008)  €188 bn (2012)  €43 bn (2009) 

𝑭 (date)  $700 bn (2008)  €500 bn (2008)  €99 bn (2012)  Unannounced  

𝑬𝑩,𝟏/𝑨𝑩,𝟏  6.0%  2.1%  5.7%  5.3%  

𝑭/𝑨𝑩,𝟏  5.5%  24.4%  3.0%  Unannounced  

𝝈𝑩,𝟏 (estimate) 12% 10% 10% 15% 

𝑺 (date)  $431 bn (2012)  €93.2 bn (2009)  €61.2 bn (2013)  €75 bn (2013)  

Support method  Equity stakes / 

asset purchases  

Equity stakes / 

guarantees  

Equity stakes  Liability guarantees 

Measures  Restrictions on 

executive pay  

Adequate capitalization  Stress test, asset 

transfers  

Stress test, 

recapitalization  

Scenario (2) (1) (2) (3) 

 

Note: Estimations of AB,1 and EB,1 are based on the aggregated balance sheets of all supported financial 

institutions at the time support was announced. Total equity ratios are comparable to a simple (unweighted) 

leverage ratio. Due to diverging accounting standards between the US and EU, total equity is not fully comparable 

across columns. Estimates of σB,1 are based on a (rough) approximation of the ratio between credit spreads and 

the borrowers’ equity ratio at the time support was announced. Scenarios correspond to section 4.4.b. 

Sources: US Treasury, German, Spanish and Irish government publications, banks’ annual financial accounts and 

author’s calculations. 

 

Figure 4.6: CDS spreads of major US banks following TARP 

per day, in basis points, 2007-2012 

 
Source: Datastream, FRB with thanks to Mostafa Tabbae 
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The Irish liability guarantees, which were accompanied by state recapitalizations of the affected 

institutions, significantly eroded the financial capacity of the government (most closely resembling 

scenario 3 above). Even though the supported banks initially had higher equity ratios (5.3%) than the 

supported banks in Germany (2.1%), the uncertainty around asset valuations (σB) was likely higher. 

More importantly, the size of the necessary support (roughly 42% of GDP in 2009) was much larger 

relative to the balance sheet of the Irish government. Ultimately, the Irish government was compelled 

to take on external (EU/IMF) support to maintain solvency. While it is not possible with hindsight to 

conclude whether a decision not to provide support to the banks would have led to better outcomes, 

the Irish case was instrumental in European policy initiatives to reduce the public costs of bank 

resolution.35  

 

Table 4.4 Characteristics of selected public sector support programs for sovereigns  

 

Program  Expanded IMF  EFSF/EFSM  SMP I and II  OMT  

Creditor  IMF member 

countries  

All euro area 

sovereigns  

ECB  ECB  

Target market  Emerging market 

sovereigns  

Distressed euro 

area sovereigns  

Distressed euro area 

sovereigns 

Distressed euro area 

sovereigns  

Examples of 

borrowers  

Latvia, Iceland, 

Romania, Hungary, 

Pakistan; Poland, 

Colombia, Mexico 

Greece, Ireland, 

Portugal  

Greece, Ireland, Portugal, 

Cyprus, Spain, Italy  

N/A  

𝑫𝑩,𝟏 (date)  $1.36 trn (2009)  €647 bn (2010)  €3.37 trn (2011)  €3.59 trn (2012)   

𝑬𝑩,𝟏 (date)  $1.27 trn (2009)  €46 bn (2010)  €467 bn (2011)  €183 bn (2012)   

𝑭 (date)  $500bn (2009)  €500 bn (2010)  Unannounced  Unannounced  

𝑬𝑩,𝟏/𝑨𝑩,𝟏  48.2%  6.6%  12.2%  4.8%  

𝑭/𝑨𝑩,𝟏  19.0%  72.2%  Unannounced  Unannounced  

𝝈𝑩,𝟏 (estimate) 30% 15% 15% 20% 

𝑺 (date)  $88bn (2010)  €235.8 bn (2011)  €260 bn (2012)  0 (2014)  

Support method  IMF program  EU/IMF program  Bond purchases  Bond purchases  

Measures  Standard IMF 

conditionality  

EC(/ECB/IMF) 

conditionality  

N/A  ESM program / 

conditionality 

Scenario (1/2) (/) (/) (1) 

 

Note: Estimations of DB,1 are based on the aggregated public debt of all supported sovereigns, while estimations 

of EB,1 are the sum of distressed countries’ distance from a potential maximum sustainable level of public debt, 

assumed here to be 80% for emerging markets and 120% for advanced economies. Estimates of σB,1 are based 

on a (rough) approximation of the ratio between credit spreads and the borrowers’ equity ratio at the time 

support was announced. Scenarios correspond to section 4.4.b. No scenario is given for the EFSF/EFSM or SMP I 

and II given that these interventions were ultimately overshadowed by OMT. 

Source: IMF, ESM, ECB and author’s calculations 

Support for sovereigns has been similarly widespread over the post-crisis period (table 4.4). This began 

                                                      
35 These include the EU Bank Recovery and Resolution Directive (BRRD) and the Single Resolution Mechanism 
(SRM) in the euro area, which include the requirement of bail-in of private creditors in bank resolution. 



4. A theory of bazookas, or; “when (and when not) to use large-scale official sector support” 

 

 102 

with the April 2009 London Summit, in which G20 countries committed to increasing the size of the 

IMF’s resources by $500 billion with bilateral loans and the so-called New Arrangements to Borrow 

(NAB). These resources gave the IMF the ability to radically increase its lending to crisis-struck member 

countries such as Iceland, Latvia, Romania, Hungary and Pakistan (scenario 2). Moreover, the IMF 

provided new flexible credit lines (FCLs) to Poland, Mexico and Colombia. FCLs are a precautionary 

program, available only to countries with very strong fundamentals, which is meant to serve as a 

backstop and not be drawn on (scenario 1). Together, these programs were generally effective at 

responding to acute balance of payments pressures and bringing down high sovereign spreads. Of 

course, isolating causality is difficult, given that such programs occurred concurrently with measures 

to bolster the solidity of financial institutions in the US and Europe, and a simultaneous wave of fiscal 

stimulus programs coordinated at the same G20 summit. Nonetheless, the large size of the new funds 

relative to the affected countries likely also provided confidence for global credit markets (see figure 

4.7). One key mechanism, especially for the case of the FCLs, could have been the positive signal about 

the fundamentals of supported countries, which again contributed to lowering uncertainty (σB) around 

a group of countries which – on average – were fundamentally solvent. 

 

Figure 4.7: CDS spreads of selected sovereigns around the G20 London Summit  

per day, in basis points, 2007-2012 

 
Source: Datastream with thanks to Mostafa Tabbae 

 
When stress spread to euro area governments, starting with Greece in late 2009, the model of large-

scale support proved less effective. First with the Greek Loan Facility (GLF) of bilateral loans to support 

the Greek IMF program, and then with the European Financial Stability Facility (EFSF) and European 

Financial Stability Mechanism (EFSM), European governments attempted to provide large-scale 
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support to “overwhelm” the markets, but were largely unsuccessful in preventing sovereign spreads 

in peripheral countries from rising further (see Erce, 2014, for a good overview). While the scale of 

potential support relative to the “assets” of affected countries (maximum debt carrying capacity) was 

undeniably large (an unprecedented 72.2%), effectiveness was likely undermined by the deteriorating 

solvency position of the affected borrowers (indeed, Greece quickly turned out to have an 

unsustainable debt level) and the relatively high policy uncertainty given open disagreement between 

European governments on the crisis management strategy. The fact that the effective financing 

capacity of the EFSF and EFSM, which were based on guarantees by the member states, turned out to 

be much smaller than the committed €500 billion, also undermined the credibility of the support 

commitment. (Ultimately, many of these issues were redressed in the design of the ESM, which is 

financed by paid-in equity capital from member states.) 

Support from the ECB through the Securities Market Program (SMP), announced concurrently with 

the EFSF/EFSM, was similarly unsuccessful, as the announcement and actual bond purchases had only 

very short-lasting effects on credit spreads (see chapter 5). In 2010-2012, in a period of “destructive 

ambiguity,” the markets continually tested whether the ECB was truly committed to support, or would 

discontinue the program. While the size of SMP was unannounced – and hence theoretically unlimited 

– it was very clear that there were practical limits to the size of total support and the pace of weekly 

purchases, due in part to the public disagreement within the Governing Council about the program.36 

Moreover, there was no mechanism of policy conditionality for purchases.37 

Speculation about the determination of the ECB to support distressed sovereign borrowers 

continued well into the summer of 2012, when the ECB finally decided on Outright Monetary 

Transactions (OMT). Formally announced on 2 August 2012, OMT was the implementation of Mario 

Draghi’s now-famous words one week earlier that “within our mandate, the ECB is ready to do 

whatever it takes to preserve the euro. And believe me, it will be enough.”38 By 2012, debt positions of 

the affected countries had worsened further, meaning in the terms of our model that the average ratio 

of “equity” to total assets (4.8%) was even worse than in 2011 (12.2%). Yet in contrast to SMP, support 

under OMT was explicitly bound to the distressed borrower having an ESM program (with the 

understanding that IMF involvement would also be sought), with standard policy conditionality. This 

                                                      
36 In particular, Bundesbank governor Axel Weber publicly expressed that the program should be phased out, 
while other members of the Governing Council supported SMP. In a 2012 interview, Paul De Grauwe compared 
the ECB’s strategy with “a general saying that he will win a war by minimizing shooting. It just doesn’t work.” See 
Landon Thomas Jr., “ In Europe, Looking for Patient Bond Buyers,” New York Times, 29 June 2012. 
37 This issue was illustrated by a leaked August 2011 letter, in which ECB President Jean-Claude Trichet and Banca 
d’Italia Governor Mario Draghi urged Italian Prime Minister Silvio Berlusconi to take “pressing action... to restore 
the confidence of investors” during the period of SMP purchases. Yet only shortly after ECB purchases, Berlusconi 
withdrew many of the initially announced legislative reforms, particularly on pensions. See Guy Dinmore and 
Ralph Atkins, “ECB letter shows pressure on Berlusconi”, Financial Times, 29 September 2011. 
38 See Mario Draghi, “Speech at the Global Investment Conference in London,” 26 July 2012. 
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helped to overcome some – though not all – of the resistance in the Governing Council to an unlimited 

size of the program, thus increasing the credibility of the overall undertaking. The concurrent promise 

that “it will be enough” may be understood to have lowered uncertainty (σB), as the ECB implied that 

it would take action in all possible states of the world to safeguard the stability of the euro. In response, 

credit spreads of the affected countries fell dramatically, and remained well below peak levels in the 

ensuing two years (figure 4.8).39 

SMP and OMT illustrate the particularities of large-scale support by central banks more generally 

(section 4.4c). While the financial capacity of the Eurosystem makes it equivalent to a large and highly 

solvent (“deep-pocketed”) creditor, the inability to enforce policy conditionality means that support 

was continually hamstrung by concerns about borrower moral hazard. OMT form one model of 

overcoming this barrier, in that central bank purchases are explicitly linked to external support – and 

conditionality – from the ESM and IMF. Moreover, by removing “tail scenarios” such as a break-up of 

the euro area, OMT could also be seen as reducing uncertainty about the borrower’s financial position 

in adverse states of the world. This combination of large (central bank) firepower, conditionality and 

reduction in uncertainty is likely the key to OMT’s effectiveness in putting an end to sovereign stress 

in the euro area, thereby making actual support unnecessary.  

 

Figure 4.8: CDS spreads of GIIPS countries around SMP, EFSF/EFSM and OMT  

per day, in basis points  

 
Source: Datastream with thanks to Mostafa Tabbae 

 

                                                      
39 Of course, a key concern was whether the ECB would truly be willing to halt purchases of a government that 
did not abide by program conditionality, and whether OMT would facilitate or hinder the political progress on 
Europe-wide reforms like the banking union. For these and related questions, see Gene Frieda, “Is Europe’s 
Financial Crisis Over?”, Project Syndicate, 17 September 2012. 
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4.6. Conclusions and policy implications  

This chapter has shown that even the expectation of support by a public sector creditor can 

substantially improve the financing conditions of a distressed borrower and thus contribute to a 

virtuous circle in which market stress ameliorates and a crisis is averted. The “bazooka effect” is 

possible given conditions in which the size of committed support is sufficiently large relative to the 

borrower’s balance sheet, the borrower and creditor are (sufficiently) solvent and the conditionality 

of support is sufficiently constructive. In this case, the actual credit risk of the borrower will decline 

and there is likely to be a catalytic effect on debt markets. Yet these conditions have not always been 

fulfilled in practice. When these “ideal” conditions are loosened, there can be scenarios in which the 

support will not work, the borrower will remain under stress or – in a worst case – the creditor will 

itself approach insolvency. In these cases, it is better to avoid public sector support and opt instead for 

an orderly restructuring of the distressed borrower’s debt.  

Moreover, the model and examples raise the possibility of borrower moral hazard, by which 

distressed borrowers will take fewer measures due to the existence of support programs. These risks 

can be mitigated to a large extent by the conditionality of support. Conditions which are targeted to 

improve solvency and which are not too costly for the borrower can be an effective way to bolster the 

effectiveness of support programs, and make them more palatable to public sector creditors – a “grand 

bargain” which allows for large safety nets, particularly if these are to be made permanent. Yet outside 

the framework of this chapter, the public sector may choose to complement the availability of 

conditional support programs with strong ex ante measures to limit risks to borrower solvency. In the 

case of private sector borrowers, such as financial institutions, these include stronger financial 

regulation, i.e. capital and liquidity buffers and macro-prudential policy to protect the solidity of the 

financial system. For sovereign borrowers, the tools at hand may include better regional and global 

surveillance (e.g. at the IMF) and rules to limit excessive debt levels and macroeconomic vulnerabilities 

(such as the Fiscal Compact and macroeconomic surveillance by the European Commission in the EU).  

This chapter is intended as one contribution to a conceptual framework for policy so as to help 

determine whether and how a support program should be designed. There are doubtless many 

alternative means of thinking about the same questions, and further refinements of the theoretical 

assumptions. By analyzing the experience with a rigorous theoretical framework and empirical 

approaches, such research can derive lessons to enhance the effectiveness of – and reduce the need 

for – bazookas in the future.   
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Annex 4.1: Optimal interest rate charged by investors 

In each period, investors roll over all maturing debt of both the distressed borrower and the public 

sector creditor, as long as equity levels are positive (see Annex 4.2 for the case of support). Investors 

charge rates 𝑟𝐵,𝑡 and 𝑟𝐶,𝑡 which are commensurate with the expected probability of default in the next 

period, 𝐸(𝜋𝐵,𝑡+1) and 𝐸(𝜋𝐶,𝑡+1) and the (constant) loss given default 𝜆. The probability of default is 

based on the expected range of possible shocks to the value of assets, which could erode equity to 

below zero. These shocks, denoted by 𝜃𝐶,𝑡+1 and 𝜃𝐵,𝑡+1, are uniformly distributed over the range 

[−𝜎𝐶 , 𝜎𝐶] and [−𝜎𝐵, 𝜎𝐵], where 𝜎𝐶  and 𝜎𝐵 are an exogenous measure of uncertainty about asset 

values. Thus, without support, the probability of default is the probability that in the next period, a 

shock could lead the current equity ratio below zero. These probabilities are given by:  

 

 𝐸(𝜋𝐶,𝑡+1) = 𝑃(𝐸𝐶,𝑡 + 𝜃𝐶,𝑡+1 ∗ 𝐴𝐶,𝑡 < 0) (4.13) 

 

 𝐸(𝜋𝐵,𝑡+1) = 𝑃(𝐸𝐵,𝑡 + 𝜃𝐵,𝑡+1 ∗ 𝐴𝐵,𝑡 < 0) (4.14) 

 

 
Given the uniform distribution of 𝜃𝐶,𝑡+1 and 𝜃𝐵,𝑡+1, this can be solved as:  

 

𝐸(𝜋𝐶,𝑡+1) =

{
 

 
0  ∀𝐸𝐶,𝑡/𝐴𝐶,𝑡 > 𝜎𝐶
𝜎𝐶 − (𝐸𝐶,𝑡/𝐴𝐶,𝑡)

2 ∗ 𝜎𝐶
 ∀𝐸𝐶,𝑡/𝐴𝐵,𝑡 ∈ [0, 𝜎𝐶]

1  ∀𝐸𝐶,𝑡/𝐴𝐶,𝑡 < 0

 

 

𝐸(𝜋𝐵,𝑡+1) =

{
 

 
0  ∀𝐸𝐵,𝑡/𝐴𝐵,𝑡 > 𝜎𝐵
𝜎𝐵 − (𝐸𝐵,𝑡/𝐴𝐵,𝑡)

2 ∗ 𝜎𝐵
 ∀𝐸𝐵,𝑡/𝐴𝐵,𝑡 ∈ [0, 𝜎𝐵]

1  ∀𝐸𝐵,𝑡/𝐴𝐵,𝑡 < 0

 

 
In other words, the probability of default in the next period is 0% whenever the equity ratio is 

sufficiently high (greater than the amount that could be wiped out by the largest possible negative 

shock 𝜎𝐵), 100% whenever equity is already zero or negative, and otherwise proportional to the 

possibility of equity being negative given the uniform distribution of shocks. This probability will 

increase linearly as the equity ratio 𝐸𝐵,𝑡/𝐴𝐵,𝑡 approaches zero. This is represented graphically in figure 

4.9 (for the borrower; the distribution for the creditor is comparable).  
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Figure 4.9: Probability of default vs. equity     Figure 4.10: Interest rate vs. equity  

    
 
Investors are only willing to invest in the borrowers’ and creditors’ debt if the return 𝑟𝐵,𝑡 and 𝑟𝐶,𝑡 

compensates them for the risk that the borrower or creditor will default and they will only receive 1 −

𝜆. Formally, this is expressed by:  

 

 1 + 𝑟𝑅𝐹 = 𝐸(𝜋𝐶,𝑡+1) ∗ (1 − 𝜆) + (1 − 𝐸(𝜋𝐶,𝑡+1)) ∗ (1 + 𝑟𝐶,𝑡) (4.15) 

 

 1 + 𝑟𝑅𝐹 = 𝐸(𝜋𝐵,𝑡+1) ∗ (1 − 𝜆) + (1 − 𝐸(𝜋𝐵,𝑡+1)) ∗ (1 + 𝑟𝐵,𝑡) (4.16) 

 
By rearranging, the optimal interest rate can be solved as:  

 

 𝑟𝐵,𝑡 =
𝑟𝑅𝐹 + 𝐸(𝜋𝐵,𝑡+1) ∗ 𝜆

1 − 𝐸(𝜋𝐵,𝑡+1)
 (4.17) 

 

 𝑟𝐶,𝑡 =
𝑟𝑅𝐹 + 𝐸(𝜋𝐶,𝑡+1) ∗ 𝜆

1 − 𝐸(𝜋𝐶,𝑡+1)
 (4.18) 

 
This interest rate is shown in figure 4.10 for the borrower (again, the figure for the creditor is 

comparable).  
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Annex 4.2: Effect of announcement of a support program 

If a support program is announced in period 𝑡 = 1, this alters the distribution of potential outcomes 

in period 𝑡 = 2. For some cases in which investors expect that the borrower would have become 

insolvent (𝐸𝐵,1 + 𝜃𝐵,2 ∗ 𝐴𝐵,1 < 0), it can now request support up to the maximum committed level 

(𝑆 ≤ 𝐹) and thus roll over all its maturing debt. If the support is sufficiently large (𝐹/𝐴𝐵,1 ≥ 𝜎𝐵 −

(𝐸𝐵,1/𝐴𝐵,1)), then investors no longer consider default a possible outcome, and charge zero risk 

premia. In other words, there exists a “safe” level of maximum committed support 𝐹 that insures the 

borrower against default in all states of the world that investors consider realistic. This level is given 

by:  

 

 𝐹 = 𝜎𝐵 ∗ 𝐴𝐵,1 − 𝐸𝐵,1 (4.19) 

 

In the more interesting case that support is below the “safe” level (𝐹 ≤ 𝐹), the expected probability 

of default for the borrower given support is given by: 

  

𝐸(𝜋𝐵,2|𝐹) =

{
 

 
0  ∀𝐸𝐵,1/𝐴𝐵,1 > 𝜎𝐵 − (𝐹/𝐴𝐵,1)

𝜎𝐵 − (𝐸𝐵,1/𝐴𝐵,1) − (𝐹/𝐴𝐵,1)

2 ∗ 𝜎𝐵
 ∀𝐸𝐵,1/𝐴𝐵,1 ∈ [−(𝐹/𝐴𝐵,1, 𝜎𝐵 − (𝐹/𝐴𝐵,1)]

1  ∀𝐸𝐵,1/𝐴𝐵,1 < −(𝐹/𝐴𝐵,1)

 

 
This means that the probability of default and the credit spread have declined proportionally with the 

size of the support fund’s firepower. This is shown in figures 4.11 and 4.12, where the black solid line 

indicates the situation without a support fund, and the red dashed line indicates the probability of 

default and interest rate with a support fund in place. (In figure 4.12, the black line represents the 

private interest rate 𝑟𝐵,𝑡, while the rate charged for support 𝑟𝑆 is given by the dashed blue line.) The 

red line represents a shift to the left, as for certain levels of equity previously considered unsafe 

(including some mildly negative values of equity), investors now expect that the public sector will 

provide official financing up to the committed level, thus ensuring that under more states of the world 

(adverse outcomes of asset valuation), all debt will be rolled over and investors repaid.  

 

Figure 4.11: Probability of default with support  Figure 4.12: Interest rate with support  
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Annex 4.3: Optimal policy measures and support request 

The distressed borrower faces an optimization problem in periods 𝑡 = 1 and 𝑡 = 2, in which it must 

choose 𝑀1, 𝑀2 and 𝑆. The optimal levels 𝑀1
∗, 𝑀2

∗ and 𝑆∗ which maximize utility 𝑈𝐵 can be derived with 

first-order conditions. For 𝑀1
∗, this is given by:  

 

 
𝜕𝑈𝐵
𝜕𝑀1

=
𝜕𝐸𝐵,1
𝜕𝑀1

+
𝜕𝐸𝐵,2
𝜕𝑀1

+
𝜕𝐸𝐵,3
𝜕𝑀1

− 2𝜅𝑀1
∗ = 0 (4.20) 

 
By taking the partial derivative of equation (4) with respect to 𝑀1 and substituting this into equation 

(4.20), we obtain:  

 (1 − 𝐷𝐵,2 ∗
𝜕𝑟𝐵,2
𝜕𝑀1

) + (1 − 𝐷𝐵,1 ∗
𝜕𝑟𝐵,1
𝜕𝑀1

) + (1) − 2𝜅𝑀1
∗ = 0 (4.21) 

 
By substituting in the partial derivative of equation (4.17) with respect to 𝑀1 and rearranging terms, 

we are able to solve for 𝑀1
∗:  

 𝑀1
∗ =

3 + 𝐸(𝑟𝐵,2)

2𝜅
+
𝐸(𝐷𝐵,2/𝐴𝐵,2) + (𝐷𝐵,1/𝐴𝐵,1)

4𝜅𝜎𝐵
 (4.22) 

 
Notably, the optimal level of measures to be taken in the first period is increasing in the borrower’s 

expected private interest rate 𝐸(𝑟𝐵,2) and in the (expected) ratio of debt to total assets in periods 𝑡 =

1 and 𝑡 = 2 (i.e. the proximity to insolvency). It is decreasing in the utility costs of measures 𝜅 and 

uncertainty 𝜎𝐵. In other words, the borrower will take more measures the closer it is to insolvency (so 

as to prevent default) but fewer measures when these are politically costly or when there is greater 

investor uncertainty about its asset valuations, which reduce the marginal benefit of individual 

measures. The optimal level of measures to be taken in the second period looks similar:  

 

 𝑀2
∗ =

1

𝜅
+
(𝐷𝐵,2/𝐴𝐵,2)

4𝜅𝜎𝐵
 (4.23) 

 
The optimal level of support to be requested can be derived using a similar process, with the partial 

derivative of equation (4.20) with respect to 𝑆. As above, the solution depends on the partial 

derivatives of equations (4.4) and (4.17) with respect to 𝑆:  

 

 
𝜕𝑈𝐵
𝜕𝑆

= −𝑟𝑠 + 𝑟𝐵,2 + 𝜇 − 2𝜅𝜇
2 ∗ 𝑆∗ = 0 (4.24) 

 
By rearranging, we obtain:  

 𝑆∗ =
(𝑟𝐵,2 − 𝑟𝑆) + 𝜇(1 − 2𝜅𝑀2

∗)

2𝜅𝜇2
 (4.25) 

 
Here, the optimal scale of support to be requested is clearly increasing in the difference between the 
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interest rate on private debt and the interest rate on support. It is decreasing in the utility costs 𝜅 of 

policy measures, and in the stringency of policy conditionality 𝜇.  

 

Annex 4.4: Overview of variables 

 

Notation  Variable name  

𝐴𝐶   Assets of the (public sector) creditor 

𝐸𝐶   Equity of the creditor 

𝐷𝐶  Debt of the creditor 

𝐴𝐵  Assets of the (distressed) borrower 

𝐸𝐵  Equity of the borrower 

𝐷𝐵  Debt of the borrower 

𝐹  Firepower (maximum available support) 

𝑆  Support granted to the borrower 

𝑟𝑆  Interest rate on support granted to the borrower 

𝑟𝐶   Interest rate paid by the creditor 

𝑟𝐵  Interest rate paid by the borrower 

𝑟𝑅𝐹  Risk-free interest rate 

𝜋𝐵  Probability of default of the borrower 

𝜋𝐶   Probability of default of the creditor 

𝜆  Loss given default 

𝜎𝐶   Uncertainty around creditor’s asset valuations 

𝜎𝐵  Uncertainty around borrower’s asset valuations 

𝜃𝐶   Uncertainty shock to creditor assets 

𝜃𝐵  Uncertainty shock to borrower assets 

𝑈𝐵  Borrower’s utility function 
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5. Unconventional monetary policy of the ECB during the 
financial crisis: An assessment and new evidence1 

 
Abstract 
We first sketch how central banks have used unconventional monetary policy measures by using three 
indicators based on the composition of the balance sheet of eleven central banks. Our analysis suggests 
that although the ECB’s balance sheet has increased dramatically during the crisis, the non-standard 
monetary policy measures up until 2011 had only a moderate impact on the composition of the ECB’s 
balance sheet compared to other central banks, such as the Fed and the Bank of England. Next, we 
take stock of research analyzing the effects of unconventional monetary policy of the ECB after the 
onset of the crisis. A crucial question is to what extent these measures have been able to affect interest 
rates, thereby restoring the monetary policy transmission process and supporting the central bank 
objectives. Finally, we offer new evidence on the effectiveness of some of the ECB’s unconventional 
monetary policy measures, i.e. extended liquidity provision (LTRO) and the Securities Market Program 
(SMP). Our results suggest that the LTRO interventions in general had a favorable (short-term) effect 
on government bond yields. Changes in the SMP only had a visible downward effect on bond yields in 
Summer 2011, when the program was reactivated for Italy and Spain, but this effect dissipated within 
a few weeks. This contrasts sharply with the experience with OMT. 
 
Keywords: Monetary Policy, European Central Bank 
 
JEL classification codes: E40, E50, E58, E60 
 
5.1. Introduction 

Several central banks in industrialized countries have broadened their assortment of monetary policy 

instruments over the past few years. These so-called unconventional monetary policy (UMP) measures 

were taken as more conventional measures had (largely) lost their potency (e.g. there is a minimum 

threshold below which the policy rates of central banks cannot drop, the so-called Zero Lower Bound, 

ZLB). As pointed out by Borio and Disyatat (2010), the distinguishing feature of these measures is that 

the central bank actively uses its balance sheet to affect market prices and conditions beyond 

influencing short-term interest rates via changes in policy rates and open market operations. For 

instance, after the Federal Open Market Committee (FOMC) had lowered the target for the federal 

funds rate to a range of 0 to 25 basis points in December 2008, US policymakers faced the challenge 

of how to further ease the stance of monetary policy as the economic outlook deteriorated. The 

Federal Reserve decided to purchase substantial quantities of assets with medium and long maturities 

in an effort to drive down private (long-term) borrowing rates.  

Other central banks took similar and other measures. For instance, the European Central Bank 

(ECB) announced a new program of outright monetary transactions (OMT). The program involves 

discretionary sterilized purchases of short-term sovereign bonds under certain conditions and is 

                                                      
1 This chapter is joint work with Christiaan Pattipeilohy, Jan Willem van den End, Mostafa Tabbae and Jakob de 
Haan. It was published as a book chapter in: Morten Balling and Ernest Gnan (eds., 2013), 50 Years of Money and 
Finance: Lessons and Challenges, Vienna: SUERF. 

https://www.suerf.org/books-and-colloquium-volumes/217/50-years-of-money-and-finance-lessons-and-challenges
https://www.suerf.org/books-and-colloquium-volumes/217/50-years-of-money-and-finance-lessons-and-challenges
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subject to a prior request by the respective country’s government for international assistance via the 

European Financial Stability Facility/European Stability Mechanism (EFSF/ESM). Instead of explicitly 

driving down longer term borrowing rates, OMT aim to restore a proper transmission of monetary 

policy throughout the euro in case of severe market disruptions. 

UMP frameworks may comprise three elements: (i) large-scale liquidity support to banks, often 

with substantially broadened collateral criteria; (ii) forward guidance of ultra-low policy rates (i.e. 

central bank interest rates) over extended policy horizons; and (iii) large-scale financial market 

interventions, in particular large-scale asset purchases.  

According to Hanoun (2012), “large-scale interventions in financial markets aimed at reviving 

dysfunctional market segments or providing additional monetary stimulus have become routine. We 

should not underestimate the welcome role such policy actions played in the darkest days of the crisis. 

They were critical in preventing unfettered financial instability and a potential deflationary spiral. 

Extraordinary times call for extraordinary measures.” However, he also warns that these measures 

“while justified and understandable as an exceptional response to the crisis, if prolonged, have adverse 

side effects that are likely to become more harmful the longer the ‘medicine’ is applied.”
2
 Likewise, 

referring to the low interest rate policy of the Fed, Sachs (2012) argues that monetary policy “has a 

risk not acknowledged by the Fed: the creation of another bubble.”3  

As a consequence of these unconventional measures, central bank balance sheets have expanded 

substantially. In the major advanced economies, central bank assets now exceed 20% of GDP (Figure 

5.1; see also Hanoun, 2012).
4
 Moreover, UMP have led to significant changes in terms of balance sheet 

composition as is shown in Figure 5.2 (see Borio and Disyatat, 2010, and Lenza, Reichlin and Pill, 2010, 

for further discussion). Unfortunately, given the different reporting methodologies by central banks 

on their balance sheets, the overview in Figure 5.2 does not allow us to make a more quantitative 

comparison of compositional changes the balance sheets of different central banks.  

 
  

                                                      
2
 Negative side effects mentioned by Hanoun (2012) include:  

- delaying balance sheet adjustments in the economy; 
- the risk of encouraging a new round of risk-taking and leveraging in the financial system;  
- concern that financial markets lose their capacity to discover prices; 
- too dominant a role on the part of central banks in market-making could contribute to an atrophy of 

markets; and 
- the longer the policies are in place, the harder the exit is likely to be. 

3 Jeffrey Sachs, “We Must Look Beyond Keynes to Fix Our Problems,” Financial Times, December 18 2012. 
4
 Total of the euro area, Canada, Japan, Sweden, Switzerland, the United Kingdom and United States.  
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Figure 5.1: Assets of selected central banks 
As a percentage of nominal 2011 GDP, 2007-2013 

 

Note: ECB projection is based on commitment of €60 billion in monthly asset purchases through September 2016.  
Source: Datastream with thanks to Martin Admiraal 

 
Figure 5.2: Assets of selected central banks 
In local currency, 2007-2013 

 

 

Source: ECB, Fed, Bank of England and Bank of Japan websites 

Figure 2  Central bank balance sheets
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In this chapter, after first briefly discussing conventional monetary policies, we will present an 

indicator-based methodology which does allow us to make such a comparison. The indicators have 

been calculated for central banks in several OECD countries: Australia, Canada, the euro area, Japan, 

Norway, South Korea, Switzerland, Turkey, the UK, and the US, between 2006 and 2011. With these 

indicators we are able to quantify the scope of UMP measures, as well as the scale of balance sheet 

measures. The indicators can be used to compare countries and to assess developments over time, 

while taking into account differences in starting positions in monetary policy frameworks. Our analysis 

suggests that while the ECB’s balance sheet has increased dramatically during the crisis (both in 

nominal terms and as a percentage of GDP), the UMP measures taken up until 2011 had only a 

moderate impact on the composition of the ECB’s balance sheet compared to other central banks such 

as the Fed and the Bank of England.5 

Next, we take stock of research analyzing the effects of unconventional policies of the ECB after 

the onset of the crisis.
6
 A crucial question is to what extent these measures have been able to affect 

interest rates, thereby restoring the monetary policy transmission process and supporting the central 

bank objectives. We will discuss several recent studies addressing this question. An important element 

to investigate is related to the transmission channel of UMP. One channel could be through interest 

rate expectations (signaling channel), meaning that unconventional policies represent a substitute to 

forward guidance7 as in the New Keynesian framework. Another potential transmission channel could 

be through a portfolio rebalancing effect. This would imply that unconventional policies are 

complementary to standard interest rate policy in a Tobin preferred-habitat fashion. An answer to the 

question of which transmission channel dominates in practice could also provide an answer to the 

question of whether unconventional policies are to be expected to remain part of the future standard 

monetary policy toolkit. A final question that will be touched upon is to what extent the 

(announcement) effects of asset purchase programs have waned over time.  

The final part of the chapter provides new evidence on the effectiveness of some of the ECB’s 

unconventional policy measures, namely extended liquidity provision and the Securities Market 

Program (SMP). Under this program, interventions were carried out in the euro area public and private 

debt securities markets to ensure depth and liquidity in dysfunctional market segments, such as 

peripheral government bond markets, where country-specific risk premia had risen rapidly. This aimed 

                                                      
5 The ECB’s 2015 expanded asset purchase program, commonly referred to as ECB quantitative easing (QE), is 
leading to larger changes in the ECB’s balance sheet. However, because of the time period analyzed, QE by the 
ECB is not included in the indicator analysis of this chapter. See section 5.4.a for a qualitative description. 
6
 For (reviews of the) evidence referring to other central banks, we refer to Klyuev, de Imus and Srinivasan (2009), 

Stone, Fujita and Ishi (2011) and Kozicki, Santor and Suchanek (2011).  
7 Several central banks introduced communication about future policy interest rates as a way to enhance the 
effectiveness of monetary policy. Such forward guidance influences (interest and inflation) expectations when 
policy rates are at or close to the effective lower bound. 
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to restore the proper functioning of the monetary policy transmission mechanism. Purchases of 

government bonds were strictly limited to secondary markets. To ensure that liquidity conditions are 

not affected, all purchases were fully neutralized through liquidity-absorbing operations. Using market 

data on bond yields, CDS spreads, money market spreads, stock price indices, exchange rates and 

volatility indicators, we seek to tease out the impact of policy interventions on yields and calculate 

“hypothetical yields” without such interventions. 

 
5.2. Conventional monetary policy: an overview 

Before zooming in on the ECB’s unconventional monetary policies since the start of the financial crisis 

in 2007, this section outlines some general developments in monetary policymaking before the crisis. 

Low and stable inflation became the primary (or even sole) objective of monetary policy of central 

banks in most industrialized countries.
8
 However, the way central banks try to reach this objective 

differs across countries and has changed over time. Section 5.2.a provides a broad-brush overview of 

objectives, while section 5.2.b zooms in on the instruments of the ECB´s conventional monetary policy. 

 
5.2.a. Inflation as primary objective 

According to the Mundell-Fleming model, a fixed exchange rate, capital mobility and national 

monetary policy cannot be achieved at the same time (the “trilemma”; see chapter 3). One of the 

objectives has to give in. The Bretton Woods regime allowed for capital controls. But over time the 

effectiveness of capital controls was gradually diminishing. In a regime with a fixed exchange rate and 

free capital flows, money growth becomes endogenous. After the fall of the Bretton Woods regime, 

countries that opted for a flexible exchange rate had to decide on their monetary policy strategy. When 

inflation in several countries reached high levels during the 1970s, several central banks started to pay 

more attention to the growth of the quantity of base money,9 inspired by the monetarist adage that 

inflation is always and everywhere a monetary phenomenon.
10

  

According to Benati and Goodhart (2010, p. 1178), the episode 1979-82 came to be known 

amongst central bankers under the general title of ‘Practical Monetarism’, characterized by: 

“a) a belief in the medium and longer term reliability of the relationship between 

monetary growth and nominal incomes/inflation;  

b) a belief that velocity (demand for money) functions were sufficiently 

predictable/stable to act as ‘intermediate targets’;  

                                                      
8
 The US is a clear exception in view of the “dual mandate” of the Fed for “maximum employment, stable prices 

and moderate long-term interest rates” (Federal Reserve Act, as amended in 1977). 
9 Here, “base money” or the “monetary base” (M0) comprises bank notes and reserves. Broader definitions of 
money (M1, M2 and M3) include cash equivalents such as (time) deposits and shares in money market funds.  
10

 Classic references include Friedman (1968), Johnson (1971) and Brunner and Meltzer (1993). 
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c) a belief that interest rate elasticities were such as to allow appropriate adjustments 

in both expenditure functions and monetary aggregates;   

d) a deep hostility to monetary base control methods.”   

The monetary policy strategy of central banks should be considered against the background of their 

mandates. In the US, the “monetarist experiment” began in October 1979, when the FOMC under 

Chairman Paul Volcker adopted an operating procedure based on the management of non-borrowed 

reserves. “The intent was to focus policy on controlling the growth of M1 and M2 and thereby to 

reduce inflation, which had been running at double-digit rates. As you know, the disinflation effort was 

successful and ushered in the low-inflation regime that the United States has enjoyed since. However, 

the Federal Reserve discontinued the procedure based on non-borrowed reserves in 1982. It would be 

fair to say that monetary and credit aggregates have not played a central role in the formulation of 

U.S. monetary policy since that time, although policymakers continue to use monetary data as a source 

of information about the state of the economy.” (Bernanke, 2006). As Bernanke points out, the reason 

that the Fed stopped relying on monetary aggregates is that in the United States, deregulation, 

financial innovation, and other factors have led to recurrent instability in the relationships between 

various monetary aggregates and inflation. Attempts to find stable relationships between M1 growth 

and growth in other nominal quantities were unsuccessful, and formal growth rate targets for M1 were 

discontinued in 1987. Similar problems showed up with broader aggregates, such as M2. The FOMC 

decided to discontinue setting target ranges for M2 and other aggregates after the statutory 

requirement for reporting such ranges lapsed in 2000. 

In continental Europe, the situation was very different. The Bundesbank, having a single mandate 

for price stability, introduced a policy of monetary targeting in 1974 which was widely considered to 

be very successful, even though the targets were frequently missed.
11

 According to Beyer, Gaspar, 

Gerberding and Issing (2009, pp. 19-20), there “were two main arguments in favor of providing a 

quantified guidepost for the future rate of monetary expansion. First and foremost was the intention 

of controlling inflation through the control of monetary expansion. Second, the Bundesbank tried to 

provide guidance to agents’ (especially wage bargainers’) expectations through the announcement of 

a quantified objective for monetary growth. Although the formulation of the new strategy was heavily 

influenced by the ideas of the leading monetarists, the implementation of monetary targeting in 

Germany deviated from the theoretical blueprint in a number of ways. One important difference was 

that Bundesbank did not formulate its targets in terms of the monetary base, but in terms of a broadly 

defined monetary aggregate, the central bank money stock (defined as currency in circulation plus the 

                                                      
11

 In the period 1960-1998, average inflation in Germany was 3.1 per cent per year, which was far below inflation 
in other G7 countries. Only Switzerland came close with an average inflation rate of 3.3 per cent (Beyer, Gaspar, 
Gerberding and Issing, 2009). 
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required minimum reserves on domestic deposits calculated at constant reserve ratios with base 

January 1974).
 
Secondly, the Bundesbank did not attempt to control the money stock directly, but 

followed an indirect approach of influencing money demand by varying key money market rates and 

bank reserves (two-stage implementation procedure). Thirdly, the Bundesbank made it clear from the 

beginning that it could not and would not promise to reach the monetary target with any degree of 

precision.” 

Several other European countries pegged their currency to the German Mark (DM) via the 

Exchange Rate Mechanism (ERM) of the European Monetary System (EMS). After an initial “turbulent 

period” (1979-1983), in which there were many rate adjustments, the ERM entered a “calmer” period 

(1983-1992), in which countries made maintenance of their peg to the DM the centerpiece of their 

monetary policy.
12

 After 1992 there were serious crises, which boosted the idea to introduce a 

common currency. Also the fact that the Bundesbank solely determined its policies based on the 

economic situation in Germany, so that several countries faced an interest rate which was frequently 

not in line with their business cycle position, gave impetus to the initiative for a monetary union.  

Since 1999, the Governing Council of the ECB is in charge of monetary policymaking in the euro 

area. The Maastricht Treaty made price stability the ECB’s primary objective, but left it to the 

Governing Council to give a precise meaning to this objective. The primary objective, first specified by 

the ECB as inflation less than 2 per cent in the euro area, was made more precise in 2003 following an 

internal evaluation of the ECB’s monetary policy strategy. The ECB clarified that it aims for maintaining 

inflation “below but close to 2 per cent in the euro area in the medium term.”  

The ECB’s monetary policy is based on a “two-pillar” strategy that explicitly pairs the discussion of 

monetary factors (“monetary analysis”) with a broad-based non-monetary analysis of the risks to price 

stability in the short to medium run (“economic analysis”). According to the ECB (2011, p. 69), “the 

two-pillar approach is designed to ensure that no relevant information is lost in the assessment of the 

risks to price stability and that appropriate attention is paid to different perspectives and the cross-

checking of information in order to reach an overall judgement on the risks to price stability.” The two-

pillar approach provides a cross-check of the indications that stem from the shorter term economic 

analysis with those from the longer term-oriented monetary analysis, which, according to the ECB, 

ensures that monetary policy does not overlook important information relevant for assessing future 

inflation trends. By taking policy decisions and evaluating their consequences not only on the basis of 

the short-term indications stemming from the analysis of economic and financial conditions but also 

on the basis of money and liquidity considerations, the ECB has traditionally been less tempted to take 

an overly activist course in determining the monetary policy stance (ECB, 2011). 

                                                      
12

 See, for instance, Hilbers (1998) for an exposition of monetary policy in the Netherlands. 
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The “economic analysis” focuses on the assessment of current economic and financial 

developments and the implied short to medium-term risks to price stability. Macroeconomic staff 

projections play an important role in the economic analysis, although their role is different from that 

of inflation forecasts in an inflation targeting strategy (see below). The ECB publishes these projections 

for the euro area four times a year in its Economic Bulletin.13 The Governing Council uses them with 

many other pieces of information to assess the risks to price stability, but it neither assumes 

responsibility for the projections nor does it use the staff projections as its only tool for organising and 

communicating its assessment as done under Inflation Targeting. 

The so-called “monetary analysis” focuses on a medium to long-term horizon. When the ECB’s 

monetary policy strategy was introduced in 1998, the ECB Governing Council announced a quantitative 

“reference value” for the annual growth rate of a broad monetary aggregate (M3). This focus on money 

growth was motivated by the view that inflation in the long run is considered to be a mostly monetary 

phenomenon. The choice for M3 growth was justified by its perceived favorable empirical properties, 

especially a relatively stable money demand relationship. Furthermore, M3 growth was shown to 

exhibit leading indicator properties for future inflation. However, the ECB has always stressed that 

monetary policy does not react mechanically to deviations of M3 growth from the reference value. 

Such deviations, however, trigger increased efforts to identify and assess the underlying driving forces. 

Nowadays, the monetary analysis entails a comprehensive analysis of the liquidity situation, going well 

beyond M3 growth. For instance, the composition of M3 growth (i.e. the components and sectoral 

contributions) is extensively analyzed. 

In contrast to the ECB, several central banks opted for inflation targeting (hereafter, IT). IT was first 

introduced in 1989 in New Zealand as a monetary policy strategy. Since then, many countries started 

targeting inflation. By the end of 2009, 31 countries had adopted IT. According to Mishkin and 

Savastano (2001), IT involves the public announcement of numerical targets for inflation, a strong 

commitment of the central bank to price stability as a final monetary policy objective, and a high 

degree of transparency and accountability. The distinctive feature of this strategy is a forward-looking 

decision-making process known as “inflation-forecast targeting” (Svensson, 1997). It means that the 

central bank sets its policy instruments in such a way that its inflation forecast (after some time) equals 

the inflation target. Although in practice different forms of inflation targeting exist, they all have in 

common a published numerical inflation target and a predefined policy horizon. Central banks using 

this approach communicate monetary policy decisions in terms of a reaction to deviations in a forecast 

                                                      
13

 The Economic Bulletin replaced the ECB Monthly Bulletin in January 2015. Moreover, since February 2015, the 
ECB publishes public accounts of monetary policy meetings on a six-week cycle. These public accounts also refer 
to the relevant developments in economic and monetary analysis that are at the basis of monetary policy 
decision-making. 
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for a particular measure of inflation from the inflation target at a particular horizon. The central bank’s 

forecast for inflation is therefore central both when it comes to decision-making and in communicating 

to the public. Several central banks of European countries outside the euro area use inflation targeting 

as their monetary policy strategy. For instance, both the Bank of England and the Riksbank (the central 

bank of Sweden) apply this strategy. 

There is a large body of literature examining the consequences of IT, notably for inflation, which 

frequently comes to different conclusions.
14

 After discussing this literature, Blinder, Ehrmann, 

Fratzscher, de Haan and Jansen (2008, p. 935) conclude that “inflationary expectations appear to be 

generally well anchored, and inflation forecast errors small, in IT countries. And studies of countries 

undergoing regime changes suggest a causal link between adopting IT and anchoring inflation 

expectations. However, cross-sectional comparisons yield more ambiguous results; the choice of the 

control group is apparently crucial. So communication of an explicit inflation target is surely not the 

only way to anchor expectations.”  

No matter what their monetary strategy is, most central banks use two policy instruments: policy 

interest rates and open market operations. In the next section we will explain the use of the 

instruments in more detail for the case of the ECB. 

 

5.2.b. ECB instruments of conventional monetary policy
15

 

As part of its conventional monetary policy toolkit, the ECB provides two standing facilities, i.e. the 

marginal lending facility and the deposit facility. Banks can use these facilities if they need liquidity or 

if they want to stall liquidity. Both facilities have an overnight maturity and are available to banks on 

their own initiative. The deposit facility is used for mopping up liquidity from the banks at rates that 

are normally substantially below market rates. The marginal lending facility provides liquidity to the 

banks at rates that are usually substantially above market rates.  

As the interest rates on the standing facilities are normally substantially higher (for borrowing) or 

lower (for depositing) than the corresponding money market rate, banks normally only use the 

standing facilities in the absence of other alternatives. As there are no limits on access to these facilities 

(except for the collateral requirements of the marginal lending facility), the rate on the marginal 

lending facility and the rate on the deposit facility normally provide a ceiling and a floor, respectively, 

for the overnight rate in the inter-bank money market. The standing facilities thus constitute a corridor 

for the inter-bank money market rate.  

                                                      
14

 Also the literature on the factors that make a switch towards IT more likely yields very diverging results. See 
Samaryna and de Haan (2014) for a discussion. 
15

 This section heavily draws on de Haan, Oosterloo and Schoenmaker (2012). 
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The ECB affects money market interest rates by providing more (or less) liquidity to banks if it 

wants to decrease (increase) interest rates. It allocates an amount of liquidity that allows banks to fulfil 

their liquidity needs at a price that is in line with the ECB policy intentions. To manage liquidity in the 

money market and steer short-term interest rates, it uses open market operations, i.e. it buys (or sells) 

financial assets. If assets are bought from (sold to) a bank, the reserves of that bank at the central bank 

increase (decrease). These operations are carried out by the national central banks (NCBs) in the euro 

area. 

The most important open market operations of the ECB are the main refinancing operations 

(MROs) and longer-term refinancing operations (LTROs) (see Table 5.1). Lending through open market 

operations normally takes place in the form of reverse transactions. In these reverse transactions, the 

central bank buys assets from a bank under a repurchase agreement (i.e. the bank buys the asset back) 

or grants a loan against assets pledged as collateral. Reverse transactions are therefore temporary 

open market operations which provide funds for a limited, pre-specified period only. The ECB accepts 

instruments issued by both private and public debtors as collateral. 

 
Table 5.1: Main monetary policy instruments of the ECB 

Monetary policy 

operations 

Liquidity provision Liquidity 

absorption 

Maturity Frequency 

Open market operations 

Main refinancing 

operations 

Reverse 

transactions 

-- One week Weekly 

Longer term 

refinancing 

operations 

Reverse 

transactions 

-- Three months Monthly 

Standing facilities 

Marginal lending 

facility 

Reverse 

transactions 

-- Overnight Access at 

discretion of 

counterparties 

Deposit facility -- Deposits Overnight Access at 

discretion of 

counterparties 

Source: ECB (2011) 
 

In addition to the weekly MROs, the ECB also executes regular monthly LTROs with various maturities 

(e.g. six months or twelve months). These operations are aimed at providing longer-term liquidity to 

the banking system. After October 2008, the weight of the refinancing operations shifted towards 

LTROs, which – with their large-scale use – have become a key instrument of unconventional monetary 

policy. 

The final instrument that we discuss is the minimum reserve requirements imposed on banks. 

Under the minimum reserve system banks are required to hold compulsory deposits with NCBs. The 
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amount of the required reserves is determined by the size and composition of the liabilities on the 

balance sheet of the bank concerned. Nowadays, for most liabilities included in the reserve base the 

reserve ratio is 1 per cent.  

The minimum reserve system serves two main purposes: (i) to create sufficient structural demand 

for central bank credit, and (ii) to contribute to the stabilisation of money market interest rates. The 

minimum reserve system enlarges the structural liquidity shortage of the banking system. The need 

for banks to hold reserves with the NCBs contributes to increasing the demand for central bank credit 

which, in turn, makes it easier for the ECB to steer money market rates through regular liquidity-

providing operations. Interest rates are stabilized by allowing banks to use averaging provisions, i.e., 

to comply with reserve requirements on the basis of average daily reserve holdings over the 

maintenance period. This allows banks to smooth out daily liquidity fluctuations, since transitory 

reserve imbalances can be offset by opposite reserve imbalances generated within the same 

maintenance period.  

As noted by González-Páramo (2011), the ECB’s Governing Council in practice has made a clear 

distinction within its monetary policy framework between decisions on the monetary policy stance and 

the implementation of these decisions. This ‘separation principle’ implied that the Governing Council 

decided separately upon the monetary stance (by deciding on interest rates), while liquidity measures 

and open market operations were conducive to implementing this stance. This approach allowed the 

ECB to steer short-term interest rates close to the main policy rate, without risking that fine-tuning 

liquidity measures would be observed as changes in the stance of monetary policy. 

 
5.3. Central bank balance sheets: an indicators-based approach16 

As pointed out by Borio and Disyatat (2010), before the financial crisis, monetary policy in most 

countries was defined exclusively in terms of a short-term interest rate. Under this framework, 

policymakers announce a desired level of the interest rate, while liquidity management operations 

ensure that a market “reference rate,” typically an overnight rate, tracks the desired interest rate level 

closely.
17 As the central bank has a monopoly over bank reserves, it can set the quantity and the terms 

on which reserves are supplied at the margin. Therefore, the central bank is able to set the opportunity 

cost (“price”) of reserves, the overnight rate, to any desired level. Consequently, monetary policy can 

                                                      
16

 The authors thank Bas Butler for excellent research assistance related to this section. An extension of this 
indicators-based analysis to a broader range of central banks and to the time period through the end of 2013 is 
available in Pattipeilohy (2015). 
17

 Only on a few occasions, central banks undertook short-lived liquidity injections to maintain stable systemic 
liquidity conditions. This happened, for instance, during the Long Term Capital Management (LTCM) crisis, the 
Y2K transition, and after the terrorist attacks of September 11, 2001.  
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be implemented without large changes in the size of the central bank’s balance sheet, which will be 

primarily driven by exogenous (autonomous) factors, such as the demand for cash by the public, 

government deposits, and reserve requirements.  

When this conventional policy had (largely) lost its potency, central banks started affecting broader 

financial conditions more directly, actively using its balance sheet to that effect. These operations 

generally result in substantial changes in the size and composition of the central bank’s balance sheet. 

Following Lenza, Reichlin and Pill (2010), theoretically a distinction can be made between quantitative 

and qualitative easing. The first entails an expansion of the central bank balance sheet, while it does 

not alter the composition of the asset side of the balance sheet. So the portfolio of assets held by the 

central bank is not changed: the share of each asset category in total holdings does not alter 

substantially and no new asset classes are added to the portfolio. The increase in the monetary base 

(M0) is reflected in an accumulation of central bank reserves. Under qualitative easing, the overall size 

of the central bank balance sheet is left untouched, but the composition of asset holdings is changed. 

According to Lenza, Reichlin and Pill (2010), unconventional policies consisted mainly of qualitative 

easing until the failure of Lehman, while thereafter central bank balance sheets expanded strongly 

(even as the composition of the asset side continued to evolve), implying a combination of both 

quantitative and qualitative easing.  

The size and composition of a central bank balance sheet can therefore be used as an indicator of 

the aggressiveness of the policy efforts of the monetary authorities, i.e. the extent to which UMP 

diverged from its conventional monetary policy before the crisis. Based on a stylized balance sheet of 

a central bank (see Table 5.2), some simple balance indicators to characterize monetary policy 

strategies can be developed. The assets side of the balance of a central bank usually consists of 

domestic government debt, domestic private sector debt (generally banks) and foreign exchange 

reserves (including gold). The principal category on the liabilities side is base money (M0), i.e. bank 

notes (Bn) plus non-cash reserves that banks hold with the central bank (Res).  

 
Table 5.2: Stylized central bank balance 

 

 

 

 

 

 
Using the information on the central bank’s balance sheet, we develop three indicators. The first of 

these is the ratio between domestic government debt and domestic private sector debt (G/L), which 

shows the sectoral orientation of a central bank, i.e. the importance of public versus private sector 

Assets  Liabilities  

Domestic government debt G Bank notes Bn 

Domestic private sector debt L Reserves Res 

Foreign exchange reserves 

(including gold) 

FX   
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assets when the central bank implements its monetary policy in domestic markets (“monetary 

financier” versus “bankers’ bank” – see below). The second indicator is the ratio between domestic 

assets and foreign exchange reserves [(G+L)/FX] to evaluate the extent to which monetary policy 

targets domestic versus external developments in its monetary policy implementation (“FX-hoarder” 

versus “domestic lender”). Finally, on the liabilities side we will look at the ratio between bank reserves 

and bank notes (Res/Bn) as an indicator of the level of bank liquidity (as a part of M0). Of course, each 

of the indicators is linked in the sense that they come from the same central bank balance sheet. Yet 

because of the policy choices involved in accumulating public versus private, and domestic versus 

private claims, and in steering bank reserves through various operations, there is a substantial degree 

of heterogeneity across the sample of central banks. Based on data availability and comparability, we 

have chosen to analyze the central banks of eleven OECD countries: Australia, Canada, the euro area, 

Japan, Norway, South Korea, Switzerland, Turkey, the UK, and the US. The data are available from 

public reporting (accessed through central bank websites), and are based on two points in time: 2006, 

just before the crisis, and 2011, when UMP frameworks had been developed in countries throughout 

the sample. 

 
Figure 5.3: Sectoral orientation of CB balances      Figure 5.4: International orientation of CB balances 

 
Note: log scales; G = domestic public sector debt, L = domestic private sector debt, Res = bank reserves, Bn = 
banknotes, FX = foreign exchange reserves (including gold). In both panels, the vertical axis refers to the ratio of 
reserves to bank notes. In the left panel, the horizontal axis refers to the ratio of domestic public sector debt to 
domestic private sector debt. In the right panel, the horizontal axis refers to the ratio of domestic assets to 
foreign exchange reserves. 

 
Figures 5.3 and 5.4 show the three indicators in two dimensions. The vertical axis in each case shows 

our indicator of the liabilities side of the balance, i.e. Res/Bn (note that axes have logarithmic scales). 

An upward movement along the vertical axis means that demand deposits held by banks at their 

respective central bank increase relative to banknotes in circulation.
18

 The horizontal axis in Figure 5.3 

shows the ratio between government debt and private sector debt (G/L). A central bank operating on 

the left hand side of the diagram thus holds more private debt, while a central bank on the right hand 

side of the diagram has more government debt on its balance sheet. Hence, a central bank entering in 

                                                      
18

 For our purposes this will also include longer term central bank liabilities held by monetary financial 
institutions, such as fixed term deposits and central bank debt certificates issued. 
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Figure 3 Domestic composition central bank balance sheet 

Horizontal axis refers to ratio domestic public sector debt to domestic 

private sector debt. Vertical axis refers to ratio reserves to banknotes.
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Increasing Bn
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Note: Log scales. G=domestic public sector debt, L=domestic private sector

debt, Res=bank reserves, Bn=banknotes.

0.001

0.01

0.1

1

10

0.01 0.1 1 10 100
FX-hoarder Domestic lender

Figure 4 International composition central bank balance sheet 

Horizontal axis refers to ratio domestic assets to foreign assets.  

Vertical axis refers to the ratio reserves to banknotes. 

FX = G+L Increasing G+LIncreasing FX

Res = Bn

Increasing Bn

Increasing Res

Note: Log scales. G+L=domestic debt, FX=foreign exchange reserves 

(including gold), Res=bank reserves, Bn=banknotes.
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the left hand side of the diagram may be considered a bankers’ bank
19

, while a central bank entering 

in the right hand side could be classified as a monetary financier.
20

 The horizontal axis in Figure 5.4 

shows the ratio between domestic debt and foreign exchange reserves, i.e. (G+L)/FX. A central bank 

operating on the left hand side of the diagram holds a relatively large amount of foreign exchange 

reserves; such a bank will therefore be classifies as FX-hoarder. A central bank active on the right hand 

side holds mainly domestic debt and will be classified as a domestic lender-of-last-resort (which may 

apply to either domestic banks or domestic governments, as reflected in Figure 5.3).  

With this conceptual framework, it is now possible to compare the ECB to both European and 

international peers. Figures 5.5 and 5.6 show that central banks in 2006 had widely varying starting 

positions in terms of domestic government debt and domestic private sector debt held. In terms of the 

terminology of Figures 5.3 and 5.4, 7 of the 11 central banks can be classified as bankers’ banks, while 

the other four in fact operated as monetary financiers. Their starting positions are also very diversified 

in terms of liquidity provision to banks. This is mainly due to diverging reserve requirements. In some 

regions (e.g. the euro area) reserve requirements apply to a large number of banks, while these are far 

less relevant in other countries (e.g. the US).  

 
Figures 5.5 and 5.6: Sectoral orientation of CBs in 2006 and 2011 

 

Note: log scales. Arrows refer to the development between 2006 and 2011. The horizontal axis refers to the ratio 
of domestic public sector debt to domestic private sector debt. The vertical axis refers to the ratio of reserves to 
bank notes. In the left panel, the observation of G/L for Norway and Sweden is smaller than 0.01 both in 2006 
and 2011. 

Source: websites and annual reports of national central banks, with thanks to Christiaan Pattipeilohy 
 

Figures 5.5 and 5.6 also show that between 2006 and 2011 a large number of central banks 

converged towards each other in terms of the domestic public and private sector debt that they hold. 

Central banks that used to focus mainly on the bank credit channel increased their exposure to the 

domestic government and the other way around. In this process, most central banks converge towards 

                                                      
19

 In principle, private sector debt may also include non-bank debt, e.g. corporate bonds or instruments issued 
by SPVs.   
20

 These definitions are for illustrative purposes only and completely unrelated to other similar concepts, e.g. the 
legal definition of monetary financing as in Article 123 of the Treaty on the Functioning of the European Union. 
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a more balanced ratio between public and private sector debt (L=G). The Fed, the Bank of Japan, the 

Bank of Korea and the Central Bank of Turkey all lowered their public sector orientation, moving 

toward a balanced ratio, while the ECB and the Reserve Bank of Australia showed modest increases in 

their public sector orientation. The central banks of Norway and Sweden remained bankers’ banks. A 

striking exception to the trend of convergence is the UK where the ratio of public to private sector debt 

has increased much more rapidly, causing the Bank of England to change from a bankers’ bank into a 

monetary financier. The observed patterns are in line with the different guises of the recent crisis that 

set in from mid-2007. First, central banks were confronted with a global banking crisis, which led many 

to expand their lending to banks. This caused a change in balance sheet composition in particular for 

central banks that had implemented their monetary policy through sovereign debt markets before the 

crisis (e.g. the Fed, the Bank of Japan and the Central Bank of Turkey). Second, as the crisis was followed 

by expansionary fiscal policies causing strong increases in sovereign debt levels and – in some cases – 

upward pressures on interest rates, central banks developed purchasing programs for sovereign debt. 

The largest impact in terms of balance sheet composition of the latter development is observed for 

central banks that did not target sovereign debt markets before (e.g. the ECB, the Bank of England and 

the Reserve Bank of Australia). 

At the same time the provision of liquidity to banks has expanded relative to bank notes in 

circulation in almost all regions. This means that most central banks do not or hardly sterilize the 

surplus liquidity resulting from new liquidity provision programs by reducing other central bank assets. 

The provision of liquidity to banks expanded most sharply in the US, Sweden and Switzerland. Australia 

and South Korea are the exception to the rule as liquidity provision fell off slightly in these two 

countries.  

 
Figures 5.7 and 5.8: International orientation of CBs in 2006 and 2011 

 

Note: log scales. Arrows refer to the development between 2006 and 2011. The horizontal axis refers to the ratio 
of domestic assets to foreign exchange reserves. The vertical axis refers to the ratio of reserves to bank notes. In 
the left panel, the observation of (G+L)/FX for Sweden is lower than 0.01 in both 2006 and 2011, while in the 
right panel, the observation of (G+L)/FX for Canada is larger than 100 both in 2006 and 2011. 

Source: websites and annual reports of national central banks, with thanks to Christiaan Pattipeilohy 
 
As Figures 5.7 and 5.8 show, the starting positions of the central banks considered also vary widely in 
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terms of the ratio between domestic and foreign assets. There are a number of central banks holding 

virtually only domestic assets (Canada, US and Japan). Most other central banks in 2006 had a more 

balanced position in terms of domestic versus foreign currencies. Canada and Sweden are outliers in 

this respect, as the Swedish Riksbank can be described best as a domestic lender of last resort, and the 

Bank of Canada can be classified as a real foreign exchange hoarder.  

Between 2006 and 2011, the ratio between domestic and foreign assets shifted significantly in 

three countries. Switzerland and South Korea bought up large quantities of foreign currency relative 

to their domestic assets, while the reverse holds true for the UK.
21

 In Switzerland and South Korea this 

goes hand in hand with efforts to stabilize the exchange rate. The Bank of England has become more 

inwardly directed since the crisis (mainly government debt). For other central banks, the ratio between 

domestic and foreign assets has remained virtually unchanged.  

 
Table 5.3: Classification of central banks by change in balance sheet composition 

 

 
Note: changes in the selected ratios by a factor of 3x are more are presented as “large changes.” Changes 
correspond to the developments shown graphically in figures 5.5-5.8. 

 
To summarize, table 5.3 classifies the central banks in the sample according to the changes in the 

composition of their balance sheets. Of the 11 central banks reviewed, 8 showed large changes (more 

than a factor of 3) in at least one of the three indicators of balance sheet composition; only in Australia, 

Canada and the euro area were there no changes of this magnitude. Alternatively, a combined 

indicator can be used to map out to which extent the measures taken deviate from the regular (pre-

crisis) implementation of monetary policy. To this end, we have calculated the distance that central 

banks cover along the three indicators.
22

 It should be noted that these indicators only depict the 

distance covered and not the direction they take.  

Figure 5.9 shows that central banks that are most aggressive in terms of balance sheet size are not 

                                                      
21

 In South Korea and Norway the change in domestic assets (numerator effect) contributes almost to the same 
extent as the change in currency reserves (denominator effect). The denominator effect dominates in 
Switzerland, whereas in the UK the numerator effect is more important.  
22

 We have calculated the length of the vector in the three dimensional [(G+L)/FX – G/L – Res/Bn] space between 
2006 and 2011. Under the condition that the value of the indicators is larger than zero and smaller than infinity, 
a central bank can position itself on every coordinate in the [(G+L)/FX – G/L – Res/Bn]-space. A movement in one 
dimension can take place independent of movements in the other two dimensions. One single policy measure 
may, however, have multi-dimensional consequences.  

Large changes in… 

Sectoral orientation 

 

International orientation 

 

Bank reserves  

No large 

changes 

South Korea (G-) South Korea (FX-) Japan (Res+) Australia 

Turkey (G-) Switzerland (FX+) Norway (Res+) Canada 

UK (G+) UK (FX+) Switzerland (Res+) Euro area 

US (G-) US (FX-) US (Res+)  
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necessarily the most aggressive in terms of composition. The Bank of England, the Fed and the Swiss 

National Bank are among the most aggressive central banks in terms of composition, for instance, 

meaning that their interventions are the furthest removed from their regularly employed framework. 

For the UK the adjustment has mostly taken place in the increased accumulation of government debt 

(the blue bar). In the US and in Switzerland the strong increase in the provision of liquidity is especially 

noticeable (the green bar). 

 
Figures 5.9: Measure for change in monetary policy implementation between 2006 and 2011 

 

Note: the change in monetary policy implementation is based on the composite balance sheet indicator – in this 
case the distance in [(G+L)/FX - G/L – Res/Bn] – between 2006 and 2011, including contribution per indicator. For 
reference, the ratio of total central bank assets in 2011 relative to 2006 is also included.  

Source: websites and annual reports of national central banks, with thanks to Christiaan Pattipeilohy 
 
Thus, in our framework, compared to both European and international peers, the ECB takes a more 

intermediate position. The most important driver in the change in balance sheet composition of the 

ECB relates to the increase in bank liquidity (the green bar), which refers to the increased intermediary 

role of the ECB in the interbank market which collapsed in 2008. However, given the fact that the 

supply of liquidity to banks was already relatively abundant before the crisis, the change in the 

composition of the ECB’s balance sheet is smaller than e.g. the change observed in the composition of 

the Fed’s balance sheet (even though the level of bank reserves relative to banknotes is comparable 

in 2011). Moreover, the increase in liquidity was achieved to a large extent through channels which 

are traditionally the focus of the ECB’s monetary policy, i.e. lending operations to banks. Considering 

the relatively small amounts of government bonds purchased by the ECB through the end of 2011, the 

change in the composition of the ECB’s domestic assets (the blue bar) has been relatively mild 

compared to other more aggressive central banks. As the expanded asset purchase program is 

implemented in the course of 2015 and 2016 (see next section), it is expected that there will be much 

more far-reaching changes to both the size and composition of the ECB’s balance sheet. 
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Figure 9 Measure for change in monetary policy implementation based on composite balance sheet indicator Distance 

in [(G+L)/FX - G/L - Res/Bn]-space between end-2006 and end-2011 including contribution per indicator. For reference the 

ratio of the total central bank assets in 2011 relative to 2006 is also included (dotted line).
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5.4. Recent research on the ECB’s unconventional policies: a survey 

5.4.a. ECB policies 

In the beginning of the financial crisis, the ECB did not reduce its policy rates. But after the demise of 

Lehman Brothers it reduced its key interest rates to historically low levels. The main refinancing rate 

was cut by a total of 325 basis points to 1 per cent between October 2008 and May 2009. In addition, 

the Governing Council adopted a number of temporary non-standard measures, subsequently referred 

to as the Enhanced Credit Support, focusing primarily on banks. Due to uncertainty about the 

creditworthiness of other banks, the inter-bank market did not function properly. After the failure of 

Lehman Brothers in September 2008 the inter-bank market effectively shut down. Amid significantly 

impaired markets and elevated counterparty credit concerns, demand for liquidity rose sharply while 

interbank lending declined rapidly. There are five main building blocks of the Enhanced Credit Support:  

(i) Unlimited provision of liquidity through “fixed rate tenders with full allotment” in both the 

main refinancing operations (MROs) and the long-term refinancing operations (LTROs). 

Thus, contrary to normal practice, banks had unlimited access to central bank liquidity at 

the main refinancing rate, subject to adequate collateral.  

(ii) Extension of the (already long) list of collateral assets, so that the share of private sector 

assets increased to 56 per cent of the nominal value of securities on the list. 

(iii) Extension of the maturity of LTROs, initially to six months, and then, in late June 2009, to 

twelve months, aiming to decrease uncertainty in commercial banks’ liquidity planning.  

(iv) Liquidity provision in foreign currencies, particularly U.S. dollars, through swap lines with 

the Federal Reserve. This measure supported banks which otherwise faced a massive 

shortfall in US dollar funding during the financial crisis. 

(v) Covered Bonds Purchase Programs (CBPPs).
23

 The covered bonds market had virtually 

dried up in terms of liquidity, issuance and spreads. The aim of the program was to revive 

the covered bond market, which is a very important financial market in Europe and a 

primary source of financing for banks. At the end of 2012 the amount outstanding 

amounted to 68.4 billion euro.
24

 

Throughout the provision of Enhanced Credit Support, the ECB has maintained the separation principle 

as described in section 5.2.b. Interest rate decisions remained conducive to setting the stance of 

monetary policy, while the special liquidity measures aimed at ensuring the transmission of policy rates 

                                                      
23

 There were, in fact, three rounds: CBPP which ended in June 2010, CBPP2 which started in November 2011 
and CBPP3 which started in October 2014.  
24

 Source: http://www.ecb.int/mopo/implement/omo/html/index.en.html (assessed 27 December 2012). 

http://www.ecb.int/mopo/implement/omo/html/index.en.html
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through the euro area banking sector and ultimately households and non-financial corporations 

(González-Páramo, 2011). 

On 10 May 2010 the ECB launched the Securities Market Program (SMP) “to address the severe 

tensions in certain market segments.” The ECB started to intervene in the secondary market of some 

euro area government bonds in order “to ensure depth and liquidity” and “restore an appropriate 

monetary policy transmission mechanism.” After a first wave of interventions, the program was re-

activated in August 2011, in response to renewed tensions. The primary goal of the SMP was to address 

a malfunctioning of certain market segments by ensuring sufficient depth and liquidity. It was believed 

that these severe market tensions, if left untreated, would create unacceptable downside risks to price 

stability. The decision to establish the SMP was not accompanied by explicit targets in terms of volumes 

to be purchased or yield levels to be attained. ECB policymakers emphasized on several occasions that 

the purpose of the SMP was not to change the monetary policy stance, which continued to be driven 

by the key policy rates (Manganelli, 2012). The SMP was terminated with the introduction of OMT (see 

below). The existing securities in the SMP portfolio will be held to maturity. At the end of 2012 the 

amount of government securities at the ECB balance sheet due to the SMP was €208.3 billion; by late 

2015 this had fallen to €127.6 billion.
25

  

In November and December 2011, the ECB Governing Council reduced interest rates in two steps 

of 25 basis points. The refinancing interest rate came down from 1.50 to 1.00 per cent. These rate cuts 

were deemed necessary in view of the worsened economic forecasts, which indicated increased 

recession risk. In addition, the ECB introduced liquidity-enhancing measures in order to strengthen the 

liquidity position of European banks. It introduced two LTROs with a maturity of 36 months and the 

option of early repayment after one year. In December 2011, the ECB lent almost €490 billion to banks. 

In February 2012, the ECB lent almost €530 billion. Whereas the number of banks participating in the 

first LTRO was 523, in the second LTRO 800 banks asked for and received three-years loans. Banks 

considered three-years central bank funding at favourable rates as a very attractive way of funding 

current and new business. In addition to introducing these LTROs, the Governing Council in its 

December 2011 meeting decided to extend the list of eligible collateral and to temporary reduce the 

reserve ratio from 2 to 1 per cent. 

On 2 August 2012, a week after Mario Draghi’s now-famous “whatever it takes” speech (see 

chapter 4), the Governing Council of the ECB announced its intention to perform Outright Monetary 

Transactions (OMT) in secondary sovereign bond markets that aim at safeguarding an appropriate 

monetary policy transmission and the singleness of the monetary policy.
26

 A necessary condition for 

                                                      
25

 Source: http://www.ecb.int/mopo/implement/omo/html/index.en.html (accessed 17 September 2015). 
26

 See http://www.ecb.int/press/pr/date/2012/html/pr120906_1.en.html. 

http://www.ecb.int/mopo/implement/omo/html/index.en.html
http://www.ecb.int/press/pr/date/2012/html/pr120906_1.en.html
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OMT is strict and effective conditionality attached to an appropriate European Financial Stability 

Facility/European Stability Mechanism (EFSF/ESM) program. Such programs can take the form of a full 

EFSF/ESM macroeconomic adjustment program or a precautionary program (Enhanced Conditions 

Credit Line), provided that they include the possibility of EFSF/ESM primary market purchases. 

Transactions will be focused on the shorter end of the yield curve, and in particular on sovereign bonds 

with a maturity of between one and three years. Importantly, no ex ante quantitative limits are set on 

the size of OMT. OMT will be fully sterilized. So far, OMT have not been implemented. 

The announcement of OMT led to substantial reductions in the bond yields of distressed euro area 

governments, and large reductions in financial market volatility over the ensuing two years. Yet by late 

2014, inflation as measured by the harmonized index of consumer prices (HICP) had fallen into 

negative territory. Due in part to the effect of low oil and food prices, Eurosystem staff projections 

showed the risks of a prolonged period of low inflation. On 22 January 2015, the ECB announced the 

expanded asset purchase program, more commonly referred to as ECB quantitative easing (QE).27 This 

program involved an extension of existing programs for asset-backed securities and covered bonds, 

but also the purchase in the secondary market of euro area government, agency and European 

institution bonds. The combined purchases of public and private sector bonds was communicated to 

be €60 billion per month through September 2016. The announcement and implementation of the 

expanded asset purchase program pushed government bond yields down substantially, with a large 

portion of core euro area government bonds offering negative interest rates. However, at the time of 

writing, it is still too early to have a full view of the programs broader effects or effectiveness in 

achieving the ECB’s inflation objective. 

 
5.4.b. Transmission 

Several transmission mechanisms of unconventional policies can be identified (Borio and Disyatat, 

2010; Lenza, Reichlin and Pill, 2010; Joyce, Tong and Woods, 2011; Roger, Scotti and Wright, 2014). In 

this section, they will be briefly elucidated and compared with the transmission of conventional 

monetary policy. 

First is the signaling channel. Similar to conventional monetary policy (see Blinder, Ehrmann, 

Fratzscher, de Haan and Jansen, 2008), the communication of unconventional policies is an integral 

part of their transmission mechanism. In the standard New Keynesian framework (cf. Eggertsson and 

Woodford, 2003), the composition of the central bank’s balance sheet may only affect the monetary 

stance and monetary transmission through its signaling effect about the future policy rate. 

Communication about operations undertaken by the central bank influence public expectations about 

                                                      
27 See https://www.ecb.europa.eu/press/pr/date/2015/html/pr150122_1.en.html . 

https://www.ecb.europa.eu/press/pr/date/2015/html/pr150122_1.en.html
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key factors that underpin an asset’s market valuation, such as expectations regarding the future course 

of policy, relative scarcities of different assets, or their risk and liquidity profiles. Communication may 

manage expectations of the path of future monetary policy decisions and thus affect the slope of the 

money market yield curve. Also the announcement that the central bank will engage in operations 

involving illiquid assets may in itself boost investor confidence in those assets, thereby reducing 

liquidity premia. Likewise, in the case of the euro area, communications by the ECB may affect market 

uncertainty around tail risks, as exemplified by the strong market reactions to the announcement of 

OMT (see previous chapter). If particular measures are anticipated, investors will price them in even 

before the specifics are announced. As a result, policy announcements will affect yields only if they 

deliver a surprise to the market. 

Second, liquidity provision to banks may influence the level of very short-term interest rates 

through liquidity effects in the interbank money market. To the extent that such measures result in 

excess central bank liquidity accumulating in the market, unconventional policies can cause a spread 

between the key policy rate (i.e. the MRO rate in the ECB context) and the overnight market rate 

(EONIA). Also the pricing of financial instruments of more relevance for macroeconomic developments 

may be affected. For instance, spreads on important market interest rates (such as EURIBOR or LIBOR, 

which form the basis for many private credit contracts) can be reduced for a given level of the key 

policy rates, thereby stimulating private spending.  

Third, central bank asset purchases may impact the composition of private sector portfolios. 

Following Borio and Disyatat (2010), this can be referred to as broad portfolio balance channel. Under 

the expectations hypothesis and canonical arbitrage-free models of the term structure, asset 

purchases by the central bank will not affect yields. But in models that account for imperfect asset 

substitutability or preferred-habitat investors, changes in relative supplies brought about by central 

bank operations may affect the composition of portfolios and alter behaviour. For instance, 

Greenwood and Vayanos (2008) argue that central bank interventions may affect the term structure 

by changing the total quantity of duration risk that arbitrageurs must hold. When debt in public hands 

(on the central bank balance sheet) increases or shifts toward longer maturities, market participants 

are more exposed to shifts in interest rates and require higher premia to bear this extra risk. Following 

D’Amico and King (2013) this result can be called duration effect. D’Amico and King (2013) develop a 

model for what they call a local-supply effect, building upon the preferred habitat model of Vayanos 

and Vila (2009). In this model, preferred-habitat investors have exogenously given demand curves for 

securities with different maturity, and they do not trade across different maturities. In contrast, 

arbitrageurs do trade across different maturities and render the term structure arbitrage-free in 

equilibrium by buying securities that are in low demand and selling those that are in high demand, but 

risk aversion prevents them from engaging in this process until expected returns are equated across 
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securities. Thus, exogenous shocks to preferred-habitat demand can have effects on prices. Within this 

framework, D’Amico and King (2013) distinguish between stock effects and flow effects of central bank 

asset purchases. Stock effects are defined as persistent changes in prices that result from movements 

along government bond demand curves. Flow effects are defined as the response of prices to the 

ongoing purchase operations and could reflect, on top of portfolio rebalancing activity due to the 

outcome of the purchases, impairments in liquidity and functioning that lead to sluggish price 

discovery. Cúrdia and Woodford (2011) demonstrate that the portfolio-channel may also become 

relevant in a New Keynesian setting with imperfect asset substitutability. However, in their model this 

may only be relevant in case of severe market disruptions and with targeted asset purchases by the 

central bank, while quantitative easing in the strict sense remains ineffective. 

A final example is provided by De Pooter, Martin and Pruitt (2012). These authors develop a search-

based asset-pricing model with default in which the asset’s fundamental value is affected by liquidity 

risk, i.e. the risk that an agent cannot immediately sell an asset for the equilibrium price due to search 

frictions. This risk of delay then translates into an equilibrium liquidity premium on bond purchases. 

As a consequence, the equilibrium price is lower – and the associated yield higher – than the price that 

would prevail in a frictionless world. Within this model, central bank interventions can affect bond 

yields by reducing the liquidity premium via two channels. A stock channel works via the reduction in 

the overall supply of bonds in the market. As fewer bonds are available for sale, it becomes less likely 

that these bonds are in the hands of agents who would like to sell. The flow channel, instead, is 

characterized by central bank purchases taking bonds immediately out of the hands of impatient 

bondholders. As the most impatient and risk-averse agents are driven out of the market, the liquidity 

risk premium commanded by the remaining agents should decrease. So the model provides a 

theoretical justification for the existence of a permanent stock effect and a temporary flow effect of 

asset purchases by central banks (see below for a discussion of their empirical evidence). 

Notably, the size of portfolio effects may vary substantially both over time and across countries. 

Rogers, Scotti and Wright (2014) find that the unconventional policies of the Fed, Bank of England, ECB 

and Bank of Japan have substantially lowered government bond yields, likely through term premia, 

and that this has been passed through to bond, stock and exchange rate markets. Yet where 

announcements of accommodative actions by the Fed, Bank of England and Bank of Japan lead to 

exchange rate depreciations, actions by the ECB have led the euro to appreciate – due to greater 

confidence in the future of the single currency. Moreover, by comparing their work to pre-crisis 

conventional policies, Rogers, Scotti and Wright (2014) show that unconventional monetary policy 

surprises work primarily through long-term rather than short-term interest rates. While the focus is on 

intraday price movements, the authors suspect macroeconomic effects of UMP, as well.  
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5.4.c. Effectiveness 

Caveats 

As pointed out by Kozicki, Santor and Suchanek (2011), research on the effectiveness of 

unconventional monetary policy faces several problems. First, central banks and fiscal authorities in 

many countries were simultaneously announcing and undertaking several policy initiatives, making it 

difficult to single out the effect of unconventional policies.
28

 Also regulatory changes will impact the 

effectiveness of unconventional monetary policy.
29

 Second, the reaction of financial markets to these 

policy initiatives may have changed over time. For instance, whereas initially fiscal stimulus was 

considered as a stabilizing force, concerns about sovereign indebtedness in some regions may have 

changed this when the crisis lingered on. Likewise, there is some evidence suggesting that yield 

changes on key assets at the time of asset purchase program announcements had declined relative to 

those of program announcements in 2009, immediately after the crisis (Ehlers and Sushko, 2012). 

Third, potentially long and variable policy lags complicate the assessment. Unconventional monetary 

policies during crisis periods may have more immediate effects through the expectations channels in 

addition to effects through the standard channels of transmission. Fourth, the ongoing nature of the 

crisis makes it hard to determine what the evolution of economic and financial conditions would have 

been in the absence of policy responses. Fifth, whereas a particular policy initiative may have been 

designed primarily to mitigate a specific challenge, they may have spill over effects across markets. 

Similarly, policies of one country may have spill over effects in other countries.  

Apart from these identification problems, Kozicki, Santor and Suchanek (2011, p. 14) point out that 

“most studies tend not to discuss the possible negative externalities arising from these measures, 

including potential financial market distortions, issues related to balance sheet management and, 

ultimately, concerns with respect to central bank credibility and independence. Thus, conclusions 

drawn from studying the effects of unconventional monetary policies must be treated with 

appropriate caution.” With this caveat in mind, we now turn to the evidence. 

 
 

                                                      
28

 A case in point is the announcement of SMP on 10 May 2010, which was nearly simultaneous with the 
agreement on establishment of the EFSF, and only one week later than agreement on the first EU/IMF program 
for Greece. 
29

 Van den End (2012) examines what happens if banks would adjust to Basel III, by holding a higher stock of 
liquid assets. In particular a narrowly defined liquidity buffer – made up by high quality government bonds – 
makes a big difference in limiting the tail risks of banks. The flip side of larger liquid bond holdings is that 
monetary policy conducted through asset purchases gets more influence on banks relative to extended 
refinancing operations.  
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Liquidity support 

In the literature various empirical methods are used to identify the effectiveness of extended liquidity 

support, ranging from straightforward regression analysis to structural vector autoregressive (SVAR) 

models. The overall conclusion is that central banks’ liquidity support has significantly reduced money 

market rates and thereby supported financial transmission and the economy. 

Several papers have used vector auto regression (VAR) models to examine the impact of the ECB’s 

unconventional policies. Frank and Hesse (2009) estimate a VAR model for changes in the US and euro 

area Libor-OIS spreads. Libor fixings in euros and US dollars are likely to display substantial 

interdependencies. The LTROs by the ECB is used as an explanatory variable, whereby differentiation 

is also made between the announcement and the actual implementation dates. The model is 

estimated for the crisis period spanning from July 1, 2007 until April 3, 2008. Although the authors find 

that the announcement of the LTROs by the ECB has a statistically significant effect, its economic 

magnitude is small (only 5 basis point reduction in the European market). 

Cihak, Harjes and Stavrev (2009) use a VAR-based model that additionally imposes a no-arbitrage 

condition as commonly applied in affine term structure finance models. The model comprises four 

macroeconomic variables as state variables: (i) the output gap; (ii) year-on-year inflation; (iii) the 

monthly average EONIA rate; and (iv) the one-year Euribor interest. Data are monthly observations 

from January 1999 to January 2009. The yields predicted by the model track actual bond yields very 

closely, but the residuals sharply turned negative in October 2008, when the ECB introduced a host of 

new non-standard measures. These results suggest that the ECB’s policy actions during the crisis had 

some effect on yields.  

Lenza, Reichlin and Pill (2010) examine the impact of the ECB’s unconventional policy measures by 

constructing counterfactual paths for the main macroeconomic variables under two scenarios: (a) a no 

policy scenario (to be understood as a scenario where non-standard measures are not implemented); 

and (b) a policy scenario, where that spread is reduced by policy intervention through the introduction 

of non-standard measures (where it is assumed that this scenario is captured by the path of money 

market rates observed in reality). The model parameters are estimated from January 1991 until the 

end of 2007, before the non-standard policies were implemented. Their results suggest that without 

the unconventional policies the 3 months (12 months) interest rates would have been approximately 

200 (100) basis points higher in June 2009. The effect of non-standard measures on consumer loans 

and loans for housing purchases is large and positive, while the effect on loans to non-financial 

corporations becomes positive only after a delay. The authors conclude that “our results suggest that 

the non-standard measures have played a quantitatively significant role in stabilizing the financial 

sector and economy after the collapse of Lehman Bros., even if insufficient to avoid a significant fall in 

economic and financial activity” (p. 329). 
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These conclusions are underlined by the analysis conducted by Fahr, Motto, Rostagno, Smets and 

Tristani (2013) who estimate a structural vector autoregressive (SVAR) model for the euro area with 

the aim to identify different shocks hitting the economy and the financial system. Their model includes 

twelve macroeconomic and financial variables with monthly data over the period January 1999 until 

June 2010. Fahr, Motto, Rostagno, Smets and Tristani find that a financial shock, i.e. a shock that affects 

the interbank lending spread, plays an important role in explaining the 2008-2009 recession. 

Moreover, they find that a financial shock can be absorbed by banks if the central banks chooses to 

accommodate the ensuing increase in banks’ demand for liquidity. These conclusions are supported 

by a counterfactual analysis using the DSGE model developed by Christiano, Motto and Rostagno 

(2010) which includes a banking and financial sector. These counterfactual analyses confirm that the 

unprecedented increase in the demand for liquidity would have led to a marked deterioration in 

interbank lending conditions in absence of central bank intervention, which would have impacted 

broader macroeconomic conditions. 

Peersman (2011) also estimates an SVAR model for the Euro area economy with monthly data over 

the sample period 1999-2009. Within this SVAR, he identifies three possible sources of disturbances at 

the supply side of the credit market: (i) innovations to credit supply that are independent of a policy 

action, (ii) credit supply shocks resulting from a shift in the monetary policy rate, and (iii) innovations 

to credit supply caused by monetary policy actions that are orthogonal to the policy rate 

(unconventional monetary policy shocks). Compared to the effects of traditional interest rate 

innovations, Peersman finds similar macroeconomic consequences of an unconventional policy shock. 

The magnitude of the impact on economic activity is, for instance, similar for a 25 basis points decline 

in the policy rate or a 10 per cent increase in the monetary base which is orthogonal to the policy rate. 

The transmission mechanism, however, turns out to be different for both instruments. Whilst the 

effects on economic activity and consumer prices reach a peak after about one year for interest rate 

innovations, this is more than six months later for innovations to the monetary base. Furthermore, 

bank interest rate spreads increase significantly after an expansionary interest rate innovation, 

whereas spreads persistently decline after an action which raises the size of the Eurosystem’s balance 

sheet.  

A potential problem with single-country VAR studies is that they rely on models estimated over 

sample periods covering also the pre-crisis period, which may not be adequate for assessing monetary 

transmission in a liquidity trap. Therefore, Gambacorta, Hofmann and Peersman (2012) estimate a 

panel structural vector autoregressive (SVAR) model over a sample period during which 

unconventional policies were implemented in Canada, the euro area, Japan, Norway, Sweden, 

Switzerland, the United Kingdom and the United States. The sample period is January 2008 until June 

2011. The authors conclude that an expansionary unconventional monetary policy shock leads to a 
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significant but temporary rise in output and prices. While the output effects are qualitatively similar to 

the ones typically found in the literature on the effects of conventional monetary policy, the impact 

on the price level seems to be less persistent and weaker. They do not find major cross-country 

differences in the macroeconomic effects of shocks to central bank balance sheets, despite the 

different measures that were taken in response to the crisis. Since the panel analysis is based on a 

mean group estimator, it also yields individual country estimates. They find that the euro area results 

are very similar to those obtained by Peersman (2011). 

Finally, Darracq Pariès and De Santis (2013) assess the effects of the 3-year LTROs. These authors 

identify the implied non-standard monetary policy shock through the Bank Lending Survey (BLS) 

information for the beginning of 2012, assuming that the main transmission channel of the LTROs 

works through the mitigation of liquidity and funding risks in the euro area banking system. They 

estimate a panel VAR for the euro area countries, which includes relevant BLS variables, and find that 

that the 3-year LTROs significantly lifted prospects for real GDP and loan provision to non-financial 

corporations over the next two to three years. 

An alternative approach is the event study methodology, which has some advantages and 

disadvantages (Aït-Sahalia, Andritzky, Jobst, Nowak and Tamirisa, 2012). The most important 

advantages are its simplicity, parsimony and focus on the immediate market response to an event, i.e. 

a policy announcement. Event studies are better designed to deal with issues such as limited sample 

size and model specification. Their main disadvantages are that they do not address causality and that 

they cannot provide a comprehensive evaluation of policy effectiveness  

Aït-Sahalia, Andritzky, Jobst, Nowak and Tamirisa (2012) apply the event study approach, focusing 

on the period June 1, 2007 – March 31, 2009. Their database covers announcements of authorities in 

the United States, the United Kingdom, the euro area, and Japan in the area of fiscal policy, monetary 

policy (including liquidity support) and financial sector policy. Their main indicator of financial distress 

is the change in the spread between London Interbank Offered Rates (Libor) and Overnight Index 

Swaps (OIS) for the US dollar. Their results do not yield strong evidence that domestic liquidity support 

helped relieve pressures in the interbank markets: announcements of domestic currency liquidity 

support were associated with a decline in the Libor-OIS spread, but the statistical significance of this 

result diminishes when the event window is narrowed. Announcements of forex swaps were 

associated with significant declines in interbank risk premia. 

Angelini, Nobili and Picillo (2011) use regression analysis to examine interbank rates, as these are 

a key part of the monetary policy transmission mechanism. Using a unique data set based on the e-

MID (a screen-based trading facility used by Italian and other European banks to exchange 

uncollateralized interbank funds) between January 25, 2005 and December 31, 2008, the authors 

regress interest rates spreads on a set of market-wide and bank-specific variables. They include dummy 
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variables equal to 1 on the day of the announcement of unconventional long-term refinancing 

operations (1, 3, and 6-month maturity) launched by the ECB after August 2007. The results suggest 

that the unconventional ECB interventions dampened the spreads only after the Lehman failure: the 

impact effect was about −10 and −15 basis points for the 3 and 1-month special refinancing operations, 

in that order. 

Abbassi and Linzert (2012) analyze the effectiveness of monetary policy in steering euro area 

money market rates using two measures: first, the predictability of money market rates on the basis 

of monetary policy expectations, and second the impact of extraordinary central bank measures on 

money market rates. Their sample periods are 10 March 2004 - 8 August 2007 (pre-crisis) and 9 August 

2007 - 30 June 2009 (crisis). Abbassi and Linzert argue that for an effective monetary policy, it is crucial 

that interest rate expectations are in line with the central bank policy intentions and are correctly 

reflected in the shape of the yield curve. Likewise, if non-standard monetary policy measures were 

effective, they should lower the tensions in money markets. These authors report that market 

expectations about monetary policy are less relevant for money market rates up to 12 months after 

August 2007 compared to the pre-crisis period. In addition, they find that the ECB’s net increase in 

outstanding open market operations as of October 2008 accounts for at least a 100 basis point decline 

in Euribor rates.  

 
SMP 

In his overview paper, Manganelli (2012) concludes that while studies about the effectiveness of the 

SMP rely on different methodologies and data frequencies the asset purchases had a positive but 

short-lived effect on market functioning by reducing liquidity premia and lowering the level as well as 

the volatility of yields. 

Baumeister and Benati (2013) explore the macroeconomic impact of a compression in the long-

term bond yield spread within the context of the Great Recession of 2007-2009 via Bayesian time-

varying parameter structural VARs for the Euro area, the United States, Japan, and the United 

Kingdom. They identify a ‘pure’ spread shock which, leaving the short- term rate unchanged by 

construction, allows them to characterize the macroeconomic impact of a compression in long-term 

yield spreads induced by central banks’ asset purchase programs within a zero lower bound 

environment. The authors conclude that a compression of the long-term yield spread exerts a powerful 

effect on both output growth and inflation. They also conclude that the asset purchase programs in 

the US and the UK have averted significant risks both of deflation and of output collapses comparable 

to those that took place during the Great Depression. They do not examine the effects of the SMP, but 

three recent papers do.  

De Pooter, Martin and Pruitt (2012) examine whether the SMP had an impact on sovereign bond 
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liquidity premia. For that purpose they use a term structure model to decompose bond prices into 

parts describing the risk-free rate, default intensity, and a liquidity premium. They use the difference 

between the default probability according to CDS and bonds as measure of the liquidity premium. The 

risk-free rate is measured by relevant maturity German bond yields.
30

 The ECB made SMP purchases 

off and on over a long period of time and made these purchases in five distinct sovereign markets 

beginning with Greece, Ireland and Portugal in May 2010 and then expanding the program to Spain 

and Italy on August 7, 2011. The structure of these purchases allows the authors to exploit both cross-

section and time series elements of the data. Using data for the sample January 1, 2009 through 

February 29, 2012, the authors find a 19.4 basis point impact decline of the liquidity premium to a 

purchase of one per cent of debt outstanding – of which 14.8 basis points is temporary. The permanent 

effect is therefore 4.6 basis points; this effect is highly significant.  

Kilponen, Laakkonen and Vilmunen (2012) study daily price data of 7 countries in the euro area 

and find that among 55 different European policy decisions between 2007 and 2012, the 

announcement of SMP had the most significant effects on 10-year sovereign bond yields. 

Ghysels, Idier, Manganelli and Vergote (2014) analyze the high-frequency dynamics of bond yields 

and ECB purchases of sovereign bonds. By matching the timing and amounts purchased with the 

prevailing intraday quotes at sufficiently high frequency, the authors are able to isolate the immediate 

effect of the purchases from the impact of the other shocks that hit the market during the rest of the 

day. When the authors regress yield changes on SMP interventions at 15-minute intervals, they find 

that a EUR 100 million intervention has an immediate impact on bond yields of between 0.1 and 25 

basis points, depending on the size of the market.  

Finally, Eser and Schwaab (2013) use a panel of daily data for bond yields and SMP interventions. 

If both ECB bond purchases and yield developments react to an unobserved news flow, regressing yield 

changes on SMP purchases gives rise to an endogeneity problem. To deal with this problem, the 

authors adopt a factor modeling methodology using as controls both observed and unobserved factors 

that can approximate the unobserved news flow affecting yield developments. The observed factors 

used in the analysis are the VIX volatility and the spread between BBB and AAA-rated corporate bonds 

in the euro area. The latent factors include a common and a country-specific component, which should 

account for both common and idiosyncratic shocks. The authors find that, on average, a daily SMP 

intervention of EUR 1 billion lowered yields by 1 to 21 basis points (lowest for Italy, largest for Greece). 

In addition, SMP purchases have significantly contributed to lower yield volatility, with fewer extreme 

(tail) movements on intervention days than non-intervention days in most countries. Notably, while 

                                                      
30

 This thereby neglects a flight-to-quality effect. 
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the analysis points to both transitory and longer-lived effects on yields, the primary focus of the 

empirical work is on daily data. 

 
An overview 

Table 5.4 gives an overview of the papers surveyed. As experience with OMT and the expanded asset 

purchase program progresses, it is likely that the list of studies will continue to expand, and with it 

the understanding of the effectiveness of unconventional policies by the ECB. 

 
Table 5.4: Selected studies on the effectiveness of unconventional (ECB) policies 
 

 
Note: studies sorted by year of publication.  

 
5.5. New evidence on the effectiveness of unconventional policies of the ECB 

In this section, we contribute to the literature with new evidence on the effectiveness of the LTROs 

and SMP. The ECB’s SMP focused more narrowly on stabilizing securities markets, as opposed to 

quantitative easing by the Fed.
31

 In order to examine how effective the SMP has been, we follow Eser 

and Schwaab (2012) and use a panel of bond yields, CDS spreads and other market data, over the 

period June 2010 to June 2012. Yet to better understand the counterfactual and capture longer-lasting 

effects, we use a different and innovative method to extend the factor analysis results and calculate 

hypothetical yields. In addition, we assess both the impact of ECB (SMP, MROs, LTROs) and EFSF 

interventions, as measured by weekly outstanding volumes. For the SMP, MROs and LTROs, we take 

weekly changes in volumes of the overall portfolios, while for EFSF we take the effective size of the 

facility, which was raised at European Summits in Brussels (July 2011) and Copenhagen (March 2012). 

We restrict ourselves to a simple impact analysis and do not assess potential channels through which 

the interventions impact market prices. Needless to say, our estimations are surrounded by 

considerable model and estimation uncertainty, as is usual in this kind of analyses. 

                                                      
31 For recent analyses of the Fed’s policies, we refer to Gagnon, Raskin, Remache and Sack (2011), D’Amico, 
English, López-Salido and Nelson (2012), D’Amico and King (2013) and Rogers, Scotti and Wright (2014). 

Area of focus Authors (year) 

Transmission Vayanos and Vila (2009), Borio and Disyatat (2010),  Cúrdia and 

Woodford (2011), De Pooter, Martin and Pruitt (2012), D’Amico and King 

(2013), Rogers, Scotti and Wright (2014) 

ECB liquidity support Cihak, Harjes and Stavrev (2009), Lenza, Reichlin and Pill (2010), 
Peersman (2011), Gambacorta, Angelini, Nobili and Picillo (2011), 
Hofmann and Peersman (2012), Abbassi and Linzert (2012), Aït-Sahalia, 
Andritzky, Jobst, Nowak and Tamirisa (2012), Fahr, Motto, Rostagno, 

Smets and Tristani (2013), Pariès and De Santis (2013) 
SMP Baumeister and Benati (2013), Manganelli (2012), Kilponen, Laakkonen 

and Vilmunen (2012),  De Pooter, Martin and Pruitt (2012), Eser and 

Schwaab (2013), Ghysels, Idier, Manganelli and Vergote (2014) 
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Factor analysis allows us to disentangle a smaller number of latent (unobserved) factors which 

drive the observed variables. The observed variables are estimated as a linear combination of 

unobserved factors and coefficients, or factor loadings. We seek to explain the 10 year government 

bond yields of peripheral euro area countries, including both control variables (CDS spreads, money 

market spreads, stock price indices, exchange rates and volatility indicators) and the impact of policy 

interventions such as MROs, LTROs, SMP and the EFSF. The methodology yields factor loadings for 

each variable, which can be clustered based on significance. Loadings above 0.6 are considered 

significant, as are factors with an eigen value above 1.0. Where a factor shows positive loadings with 

the intervention, and negative loadings with spreads, it can be judged to be the desired 

“implementation effect” of a policy intervention. 

Table 5.3 shows the coefficients of the factor analysis. It is immediately apparent that there is a 

strong common driver behind the CDS spreads and bond yields of peripheral euro area countries, 

interbank spreads and broader credit spreads of EU banks. Factor 1 can thus be interpreted as 

“peripheral credit risk,” which is itself a driver of SMP intervention. Both the SMP and credit spreads 

have a positive correlation with factor 1, as an indication of the endogeneity issue. Most of these 

variables show a slight negative correlation with factor 2, which is driven by the MSCI World and 

Europe stock indices and (negatively) by volatility as measured by the VIX index. We thus interpret 

factor 2 as “global stock market conditions.” Factor 3 shows common drivers behind the bond yields 

of Spain and Ireland, which both experienced a severe banking crisis and hence had correlated 

idiosyncratic risks. We interpret factor 4, meanwhile, as “effect of the Eurosystem’s MROs and LTROs”; 

the two are negatively correlated with one another due to their substitution for one another over time. 

The Eurosystem interventions show strong correlation with the volatility of the dollar/euro exchange 

rate, indicating that the interventions influenced risk perceptions of break-up scenarios. They also have 

some negative correlation (circa 0.2) with the CDS of peripheral countries, indicating an 

implementation effect. Finally, factor 5 represents “effect of EFSF,” which is strongly correlated with 

Greek CDS – given that increases in the capacity of the EFSF have been decided at the same moments 

that credit concerns around Greece have come to a head. This factor also shows small positive (0.1-

0.4) correlation with CDS spreads of peripheral countries, meaning that the endogeneity problem 

dominates over the implementation effect. Overall, the fact that none of the factors with strong 

loadings for policy interventions have opposite signs for the loadings for bond yields and credit spreads 

means that, prima facie, the long-term implementation effect is not strong, particularly for the SMP 

and EFSF. 

In order to better understand the effects of interventions, we go one step further, using the output 

from the factor analysis. The autonomous impact of policy intervention can be teased out by 

generating a hypothetical yield which excludes the effect of intervention. We first calculate the partial 
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correlation coefficient p, which represents the correlation between the 10 year yield (Y) and the 

interventions (X), adjusted for the effects of all other variables: 

            nXXXXgX ,...,,,Re 321           without Y:     residuals    

            nXXXXgY ,...,,,Re 321       without X:     residuals    

where partial correlation  
yx RRcorrp , . It also follows from the regression of the residuals, 

xxy RbRbaR **  . 

To determine p, we can use variances, whereby the coefficient of determination is:   

 

 

where square root equals and 1/b. The effect of interventions is  which is the difference 

between the actual yield (Y) and a hypothetical yield that excludes this effect. 

The difference between the actual and hypothetical yield reflects the autonomous impact of policy 

intervention. A negative difference indicates that the actual yield is lower than the hypothetical 

counterfactual without intervention. These calculations (not shown) suggest that the increases in the 

effective size of the EFSF in July 2011 and March 2012 seem to have had large downward impact on 

the bond yields. The increases lowered bond yields of Italy, Portugal and Spain compared to the 

hypothetical yield without intervention to the order of 30 to 60 basis points, and even more for Greece 

and Ireland.  

XR

YR

2R p
xRb*
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Table 5.5: Coefficients of factor analysis for selected financial variables, 2010-2012 

  Factor1 Factor2 Factor3 Factor4 Factor5 

Italian CDS 0.90 0.07 -0.17 -0.21 0.26 
Greek bond 
yield 0.90 -0.14 0.06 -0.02 0.23 

SMP 0.89 -0.18 -0.04 -0.18 0.35 

Spanish CDS 0.87 0.05 0.08 -0.20 0.26 
Portuguese 
CDS 0.83 -0.20 0.12 -0.23 0.37 
Interbank 
spread 0.81 -0.45 -0.06 0.25 -0.13 
Portuguese 
bond yield 0.81 -0.18 0.43 -0.17 0.16 
Italian bond 
yield 0.80 -0.27 0.38 0.06 0.13 

Irish CDS 0.79 -0.15 0.49 -0.01 0.01 

EU bank CDS 0.76 -0.47 0.18 0.11 0.26 
EU sovereign 
CDS 0.56 -0.54 0.44 0.28 -0.07 

MSCI Europe 
Index -0.38 0.88 0.15 -0.05 -0.20 
MSCI World 
Index -0.01 0.85 0.39 -0.27 0.02 

VIX Index 0.12 -0.81 0.18 0.05 0.13 

Irish bond 
yield 0.04 0.16 0.95 0.10 -0.13 
Spanish bond 
yield 0.44 -0.05 0.63 -0.03 0.41 

MRO volume -0.14 -0.20 -0.01 0.89 -0.17 
EUR/USD 
volatility 0.04 -0.55 0.12 0.66 -0.12 

LTRO volume 0.44 -0.09 -0.28 -0.58 0.56 

Greek CDS 0.41 -0.10 -0.03 -0.22 0.82 

EFSF volume 0.52 -0.33 0.09 -0.35 0.55 

  
5.1.1  5.1.2  5.1.3  5.1.4  

  

Eigen value 8.34 3.60 2.48 2.18 2.16 

 
Note: MSA model = 0.81 (Kaiser-Myer-Olkin (KMO) measure of sampling adequacy). The highest factor loading 
(coefficient) for each variable is denoted with bold. 
  
Interpretation: 
Factor 1: “peripheral credit risk 
Factor 2: “global stock market conditions” 
Factor 3: “idiosyncratic Spanish and Irish bond market risk” 
Factor 4: “effect of the Eurosystem’s MROs and LTROs”  
Factor 5: “effect of EFSF” 
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The same holds for the December 2011 and especially February 2012 three year LTROs, which 

appear to have lowered yields by 10 to 50 basis points for Italy, or as much as 150bp for Portugal (see 

Figure 5.10). Yet conspicuously, this positive effect often lasts only for a matter of weeks before 

dissipating or even reversing. For Greece, estimations are extremely volatile and – with the exception 

of the re-start of the SMP in Summer 2011, when yields fell by 400bp compared to the hypothetical – 

show little consistency with the expected effects of European-level interventions. This highlights that 

Greece – so often a driver of European action against the debt crisis – remains a different case when 

it comes to policy impact.  

 
Figure 5.10: Effect of LTRO: actual vs. hypothetical bond yields for GIIPS countries, 2010-2012 
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The outcomes show that the EFSF and LTRO interventions in general had a favorable (short-term) 

effect on government bond yields. 10-year sovereign yields in Italy, Spain, Portugal and Ireland 

declined after a substantial increase in EFSF or LTRO outstandings. Only the bond yield of Greece 

reacted differently. Changes in the SMP only had a visible downward effect on bond yields in Summer 

2011, when the program was reactivated for Italy and Spain (see Figure 5.11). However this seems 

limited to a temporary effect only, which dissipated within a few weeks of the intervention. This is in 

line with the findings in other studies, such as De Pooter, Martin and Pruitt (2012), in which the 

permanent impact is much smaller than the initial impact (see section 5.4.3).  

 
Figure 5.11: Effect of SMP: actual vs. hypothetical bond yields for GIIPS countries, 2010-2012 
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Recent experience shows that central bank and government policy actions can have significant 

effects – both positive and negative – on credit spreads. For example, ECB President Draghi’s 26 July 

2012 comments that the ECB’s actions “will be enough” to protect the solidity of the euro led to a 

sustained fall in peripheral bond yields, as did the formal announcement of Outright Monetary 

Transactions (OMT) on 2 August 2012. The scale of the market reaction, which occurred without actual 

activation, is more likely to stem from a signaling effect – albeit through expectations of future asset 

purchases, rather than through interest rate decisions (see chapter 4). On the other hand, negative 

news on the (lack of) outcome of Eurogroup discussions on Greece (20 July 2011 and 22 November 

2012) or political turmoil in Italy (December 2012) caused spreads to rise. The size and sustainability 

of these effects can be unpredictable, given that they depend in large part on market perceptions 

about inherently uncertain tail risk scenarios. Overall, we conclude that the most important 

unobserved variable – trust by the markets in the credibility of policy – is likely driving both the 

absolute value of spreads and the extent to which central bank policy interventions are effective in 

lowering spreads. 

 
5.6. Conclusions 

In this chapter we have first sketched how central banks have used unconventional monetary policy 

measures by using three indicators based on the composition of the balance sheet of eleven central 

banks. Our analysis suggests that although the ECB’s balance sheet has increased dramatically during 

the crisis, the non-standard monetary policy measures had only a moderate impact on the composition 

of the ECB’s balance sheet compared to other central banks, such as the Fed and the Bank of England, 

in the period through the announcement of OMT in 2012.  

Next, we have taken stock of research analyzing the effects of unconventional monetary policy of 

the ECB after the onset of the crisis. A crucial question is to what extent these measures have been 

able to affect interest rates, thereby restoring the monetary policy transmission process and 

supporting the central bank objectives. We find that various empirical methods are used to identify 

the effectiveness of extended liquidity support, ranging from straightforward regression analysis to 

structural vector autoregressive (SVAR) models. While this adds to a divergence of results, the overall 

conclusion is that central banks’ liquidity support has significantly reduced money market rates and 

thereby supported financial transmission and the economy. Likewise, studies about the effectiveness 

of the SMP rely on different methodologies and data frequencies but generally conclude that the asset 

purchases had a positive but short-lived effect on market functioning by reducing liquidity premia and 

lowering the level as well as the volatility of yields. 

Finally, we have offered new evidence on the effectiveness of the ECB’s unconventional monetary 

policy measures, i.e. extended liquidity provision (LTRO) and the Securities Market Program (SMP). The 
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results suggest that the LTRO interventions in general had a favorable (short-term) effect on 

government bond yields. Changes in the SMP only had a visible downward effect on bond yields in 

Summer 2011, when the program was reactivated for Italy and Spain, but this effect dissipated within 

a few weeks. This stands in stark contrast to OMT. 
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6. Does unconventional monetary policy affect income 
inequality? Evidence from Japan1 

 
Abstract  
Inequality has been largely ignored in the literature and practice of monetary policy, but is gaining 
more attention recently. Here, we exclusively focus on the impact of unconventional monetary policy 
(UMP) on income inequality, using household survey data from Japan, where UMP has been 
particularly aggressive. Our vector auto regression (VAR) results show that UMP widened income 
inequality after Q4 2008 as the Bank of Japan (BoJ) resumed its zero-interest rate policy and reinstated 
UMP. This is largely due to the portfolio channel. To the best of our knowledge, this is the first study 
to empirically analyze the distributional impact of UMP. Japan’s extensive experience with UMP may 
hold important policy implications for other countries. 
 
Keywords: monetary policy, central banking, stabilization policy, inequality 
 
JEL classification codes: E52, E63, D63 

 
6.1. Introduction  

After a notable fall in the post-war period, income inequality has been on the rise across developed 

countries in the past three decades, and in particular since the global financial crisis (OECD, 2013; 

Piketty, 2014). This trend – while important in its own right for normative reasons – also has important 

economic and financial stability implications. It has been a mantra among economists that there are 

trade-offs between equality and efficiency (Okun, 1975). However, a number of recent studies seems 

to indicate that this claim is not – or no longer – necessarily supported by fact. Several recent studies 

indicate that greater income inequality may hinder both the level and duration of long-term growth 

spells (Ostry, Berg and Tsangarides, 2014). Moreover, widening inequality can be associated with 

greater financial instability, particularly due to the incentives it provides for over-borrowing by low-

income households (Skott, 2013; Vandemoortele, 2009; Prasad, 2010). This effect may have been 

particularly relevant in the debt-driven housing boom in the pre-crisis period in the United States 

(Rajan, 2010; Van Treeck, 2013).2 

Despite its importance, the distributional impact of monetary policy has until recently been largely 

ignored, by both academics and central bankers. This is particularly striking in the post-crisis 

environment, in which major central banks have embarked on unconventional monetary policies 

                                                      
1
 This chapter is joint work with Ayako Saiki. It was published in 2014 in Applied Economics, 46(36): 4445-4454. 

2
 The applicability of this link between inequality and credit booms has been found to be highly dependent on 

individual country factors and institutions (Bordo and Meissner, 2012). Moreover, estimations of the effect of 
inequality on growth may be very sensitive to methodological choices (Panizza, 2002). Yet Gu and Huang (2014) 
find that when taking proper account of cross-sectional heterogeneity, the link does hold, particularly for more 
“financialized” economies, i.e. those with more market-based financial systems. This fits with the theoretical 
model of endogenous leverage by Rancière and Kumhof (2010). 

http://www.tandfonline.com/doi/abs/10.1080/00036846.2014.962229
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(UMP), with far-reaching economic effects that we are only beginning to understand.3 To the best of 

our knowledge there has been no empirical study yet that analyzed the impact of UMP on income 

distribution. The distributional impact of UMP is increasing in importance with the prolonged period 

of UMP in several major economies. If UMP contributes to increasing income inequality, it may sow 

the seeds for future financial instability. This study attempts to address this issue by looking at the 

impact of UMP on income inequality in Japan – a country with a long history of UMP that has recently 

taken more aggressive UMP measures to combat deflation. Using Japan’s unique household survey 

data, we study the impact of the policy of the Bank of Japan (BoJ) on income distribution between 

2008Q4 to 2013Q3 (Phase II of UMP, following an earlier phase in 2001-2006; see below). With a vector 

auto regression (VAR) model, we present evidence that UMP has increased income inequality via 

capital gains from higher asset prices since the BoJ started Phase II of UMP in 2008Q4. 

The distributional impact of UMP may be fundamentally different from the impact of conventional 

monetary policy. Under conventional monetary policy, most central banks set their policy based on a 

variant of the Taylor rule or inflation targeting. A popular view had been that central banks should 

pursue price stability and, where possible, countercyclical policies (see chapter 5). However, after the 

eruption of the global financial crisis in 2008, the central banks’ main objectives have shifted, with 

much more weight placed on financial stability and restoring the monetary transmission mechanism. 

As such, central banks have undertaken a wide variety of unconventional policies, with academic 

research often seeking to clearly understand the effects a posteriori (Krishnamurthy and Vissing-

Jorgensen, 2012). On top of that, the Bank of Japan (BoJ) was struggling to combat deflation, and its 

policy stance became much more aggressive soon after Mr. Abe became Prime Minister in December 

2012. To beat persistent deflation and to minimize the negative impact from the global financial crisis, 

the BoJ returned to its zero-interest rate policy in 2008Q4, followed by large-scale purchases of various 

assets (comprehensive monetary easing, CME), including relatively risky asset classes since 2010.  

While UMP tools may differ among different central banks, one common goal is to stabilize 

financial markets and secure monetary policy transmission mechanisms (Borio and Disyatat, 2010). In 

order to achieve the latter goal, commercial banks’ buffers (determined by the value of assets) play a 

crucial role. In the process, central banks try to keep financial markets afloat by putting more liquidity 

into the financial markets to support asset prices, sometimes directly purchasing private financial 

assets. Consequently, asset prices may become overvalued while UMP is in place. While research on 

UMP’s impact on asset prices is still in its infancy, a recent study by Rogers, Scotti and Wright (2014) 

find that the impact of monetary policy surprises on asset prices is larger when policy rates are stuck 

                                                      
3
 For a further discussion of the differences between conventional and unconventional policies, and for a 

definition of UMP, see section 5.1. 
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at the zero lower bound (and thus UMP is the only option left).4 The increase in asset prices when the 

overall economy is stagnant will disproportionally benefit those households with greater financial 

assets holdings, which typically have high income. As a result, households with high income will earn 

sizeable capital gains. On the other hand, lower-income households holding fewer financial assets will 

reap commensurately lower capital gains, will not see a (direct) impact on wages, and may even be 

negatively impacted by lower interest rate earnings on saving accounts. This disparity can increase 

income inequality.  

Of course, the lack of counterfactual evidence makes it impossible for us to examine how 

“successful” UMP has been. The general consensus is that central banks have prevented the worst-

case scenario of a financial meltdown in many major economies. In the absence of political will and 

policy space for a fiscal response, monetary action may have increased the absolute size of economic 

output relative to the alternative of no response (Haldane, 2014). Moreover, monetary policy is only 

one factor in determining distributional outcomes in the economy, with the business cycle, fiscal and 

social policy, and structural and technological change also playing an important role (see e.g. Lee, 2006; 

Stiglitz, 2012; Piketty, 2014). It is inherently difficult to tease out the “pure” effects of UMP at the 

microeconomic level – i.e. on income distribution. Yet in this study, we will attempt to do so with 

quarterly data, which allows us to control at least for a small number of important macroeconomic 

factors. By looking both at the short-term impact and the persistence of effects, we are able to shed 

some light on this under-studied area, and further the understanding of UMP’s potentially important 

distributional consequences.  

The chapter is organized as follows. Section 6.2 briefly sketches the relevant literature, with special 

attention to Japan. Section 6.3 describes our data and some stylized facts. Section 6.4 presents our 

vector auto regression (VAR) approach and empirical results. Section 6.5 offers a sensitivity analysis. 

Finally, section 6.6 concludes with policy implications.  

 
6.2. Literature 

6.2.a. Monetary policy and inequality 

While the impact of monetary policy (especially UMP) on inequality is new in the academic literature5, 

it is becoming a high-profile topic of policy debate. For example, the Bank of England (2012) conceded 

that quantitative easing (QE) had particularly benefited the richest 5% of British households, who hold 

                                                      
4
 A potential explanation is that UMP at the zero lower bound reduces term premia, thus pushing down long-

term interest rates and promoting investment in private assets. 
5
 The literature on the impact of inflation on inequality and poverty is somewhat older. Romer and Romer (1998), 

based on cross-country research, find that low inflation and stable aggregate demand is beneficial for the poor 
in the long run. Subsequently, the literature has examined a number of channels by which monetary policy can 
impact income inequality in normal times, including through the impact of inflation on borrowers and savers (see 
Erosa and Ventura, 2002; Albanesi, 2007; Doepke and Schneider, 2006).  
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40% of overall wealth outside pension funds. ECB Executive Board member Benoît Cœuré emphasized 

that inequality is relevant for central banks, “as monetary policy may have an impact on inequalities, 

and […] stability is conducive to equity”6. FRB Dallas President Richard Fisher recently argued that QE 

“enabled the rich and the quick; it was a massive gift,” even while it was largely ineffective at 

stimulating job creation.7   

Among academic studies, Coibion, Gorodnichenko, Kueng and Silvia (2012) studied the role that 

monetary policy played in consumption and income inequality in the US since 1980. They find that 

contractionary shocks lead to greater inequality in the US in the pre-crisis period, especially before 

1990, which is the opposite of our hypothesis. They argue that this is driven by the earnings 

heterogeneity channel, that is through the different responses of labor earnings to monetary policy 

shocks for high and low incomes, and the savings redistribution channel, that the fact that savers gain 

and borrowers lose from the unexpectedly lower inflation after a contractionary shock. For the US, 

these effects are shown to dominate the portfolio channel, defined as the larger impact of higher asset 

prices on upper income households, who are the large holders of securities. This result is significant 

only in the period before 1990, in which monetary policy’s main goal was to contain inflation. 

Importantly, their study does not include the period of UMP after 2008. More recently, Watkins’ (2014) 

narrative paper presents some illustrations that income and wealth inequality has increased with the 

quantitative easing program of the Fed, which he compares to “trickle-down economics,” although 

this is not tested formally.8 

The idea that monetary policy may have a large impact on asset prices has recently become more 

prominent in the literature. For example, Borio and Lowe (2002) show that in times of low inflation, 

demand pressures may build up in credit and asset markets rather than in the prices of goods and 

services. For this reason, they suggest that monetary policy should be tightened to contain pressures 

in credit and asset markets as a means to preserve both financial and monetary stability. A large body 

of empirical work seems to bear out this view, showing that loose monetary policy can put upward 

pressure on asset prices relative to fundamental values, and that these effects are particularly strong 

during asset boom periods (see Bordo and Landon-Lane, 2013, for an overview and long-run evidence 

in the US). 9  

                                                      
6
 Benoît Cœuré, “What can monetary policy do about inequality?” speech to European Parliament, Brussels, 17 

October 2012, available at: https://www.ecb.europa.eu/press/key/date/2012/html/sp121017.en.html.  
7
 Richard Fisher, remarks at London School of Economics, 24 March 2014, as quoted in Phalguni Soni, “Why 

Richard Fisher says quantitative easing has enabled the rich,” Market Realist, 7 April 2014, available at: 
http://marketrealist.com/2014/04/richard-fisher-says-quantitative-easing-enabled-rich/. 
8
 See also James Mackintosh, “Trickle-down monetary policy has failed to spread the riches,” Financial Times, 

November 4, 2013: “today we have trickle-down monetary policy, designed to increase the wealth of wealthy in 
the hope of some of their spending dripping down to the great unwashed.” 
9
 A contrary view is taken by Galí (2013), who shows with a theoretical model and empirical evidence from the 
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6.2.b. The case of Japan 

The Japanese banking crisis of 1997 heralded a long period of very low growth and a deflationary spiral, 

commonly referred to as the “lost decade” (see Krugman, 1998; Leigh, 2010). Due to the policy changes 

of this period, Japan is a frontrunner of UMP – along with many other problems that advanced 

economies are likely to face going forward, especially population aging, deflationary risk, and 

increasing public debt. The relative length of experience with UMP, and especially the relatively 

aggressive asset purchases of the most recent period, make Japan a particularly noteworthy country 

case to study. On UMP, Japan has taken several steps:  

- A zero-interest rate policy between August 1999 and August 2000. 

- A first phase of quantitative easing (QE) between March 2001 and March 2006 (which we call 

“Phase I” of UMP). 

- Reinstating the zero-interest rate policy in October 2008 and QE in December 200810, in response 

to the global financial crisis (Phase II of UMP). These measures were followed by various asset 

purchasing programs, including comprehensive monetary easing (CME) from October 2010, when 

the BoJ started purchasing higher risk assets.11 

- Much more aggressive easing: quantitative and qualitative easing (QQE) and much clearer forward 

guidance since April 2013 (Uchida, 2013).12  

 

Figure 6.1: Monetary base and overnight interest rate 

In billion yen and percentage points, 1988-2014 

 
Source: Bank of Japan 

                                                      
US that especially when asset prices diverge from their fundamental values (i.e. have a large “bubble 
component”) contractionary monetary policy can even further inflate the bubble. 
10

 The BoJ first cut the interest rate from 0.5% to 0.3% in October, and started paying interest rate on excess 
reserves. In December, the BoJ further slashed the interest rate to 0.1%, and started outright purchases of 
corporate bonds and commercial paper through an asset purchase program (Source: BoJ press releases).  
11

 See the detailed explanation of the CME program and its effectiveness in Lam (2011).  
12

 The rough idea of drastic accommodative measures by the BoJ was already announced by Mr. Abe in December 
2012, although the actual implementation started in April 2013.  
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The QQE program, which is the first arrow of ‘Abenomics’ – the economic recovery program of Prime 

Minister Shinzo Abe – is ongoing and had so far seemed to deliver on its promise combat deflation; 

inflation is firmly in positive territory since mid-2013.13 While the media tends to focus on QQE as a 

major monetary policy shift, we consider 2008Q4 as a starting point of “Phase II” of UMP, as the 

overnight call rate was cut to virtually zero and the monetary base started growing rapidly around that 

time (Figure 6.1).  

 
Figure 6.2: Stock and 10-year Japanese government bond yields 
Index and percentage points, 2002-2014 

 
Source: Datastream, Bank of Japan 

 

In the empirical analysis, we will focus only on Phase II, in which the relative lack of structural policy 

changes and the strength of monetary accommodation allow a unique testing ground for the impact 

of UMP. Under Abenomics, even before QQE started in April 2013, the stock market rallied (30% gain 

in 2013 alone, 10% before QQE even took place – see Figure 6.2), while wages remained flat. Even in 

the public’s eye, in view of the drastically changed consumption patterns of wealthy households (e.g. 

as reflected in increased sales of high-end condominiums and luxury products), it was clear that the 

first arrow of Abenomics benefited primarily wealthy households, which were able to convert the stock 

rally into immediate capital gains.14 By contrast, average Japanese households’ savings consist mainly 

of bank deposits, which earn little interest. In addition, there was neither a wage increase nor a 

substantial increase in the employment rate. The rise of the VAT rate (April 2014) hit the average 

households’ consumption. Thus, the benefits of higher asset prices were limited to those who owned 

                                                      
13

 On the other hand, the VAT rise in April 2014 turned out to be a major blow to output; real GDP shrank by 
6.8% in GDP in Q2 in annualized terms, which was larger than expected. 
14

 A recent analysis by Goldman Sachs (2014) reports that the bulk of domestic investors – including the 
household sector – sold equities in 2013, implying large capital gains, while buyers were primarily foreign. 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

0

20

40

60

80

100

120

140

160

180

200

Ja
n

-0
2

Ju
l-

0
2

Ja
n

-0
3

Ju
l-

0
3

Ja
n

-0
4

Ju
l-

0
4

Ja
n

-0
5

Ju
l-

0
5

Ja
n

-0
6

Ju
l-

0
6

Ja
n

-0
7

Ju
l-

0
7

Ja
n

-0
8

Ju
l-

0
8

Ja
n

-0
9

Ju
l-

0
9

Ja
n

-1
0

Ju
l-

1
0

Ja
n

-1
1

Ju
l-

1
1

Ja
n

-1
2

Ju
l-

1
2

Ja
n

-1
3

Ju
l-

1
3

Ja
n

-1
4

Nikkei 225 (1990 Jan = 100)

Japan 10-years government bond yield (RHS)



6. Does unconventional monetary policy affect inequality? Evidence from Japan 

153 

 

stocks and bonds, which are typically upper income households.  

By means of comparison, in part to Phase I of UMP, which occurred under the second half of the 

Koizumi administration (2001-2006), stock prices more than doubled, thanks to strong global demand 

and cuts in the capital gains taxes. At the same time, Mr. Koizumi’s structural reforms – especially in 

the labor market – resulted in wider income inequality and a higher relative poverty ratio. This 

underlines that not only monetary policy, but also structural reforms are pivotal to determine the 

drivers of income inequality and the relative poverty ratio during the period of Phase I of UMP. Yet 

these structural changes also make Phase I less suitable for empirical analysis of the impact of UMP on 

income inequality, and supports our choice to focus on Phase II (see section 6.4.a.) 

 
6.3. Data 

6.3.a. Household survey data 

In this study, we use household survey (“Kakei Chosa”) data, made available by the Japanese Cabinet 

Office.15 Unfortunately, the micro-level dataset is made available only to Japanese government (or 

government-funded) researchers, so we have to rely on various combinations of aggregated data, 

which implies a number of restrictions. Having said that, the micro-data also has one major downside: 

the data is not panel data because 1/6 of the households are replaced in each quarter. To the extent 

that the survey is not following the same households, the usefulness of micro-level data would be 

much less than normal panel data. In addition, despite the lack of micro-level data, the combination 

of various aggregated data enables us to extract some important stylized facts as well as statistics and 

estimates useful enough for our research. 

For example, in order to calculate Gini coefficients, we have to rely on income (pre-tax) by decile. 

The definition of income includes both wages and, naturally, capital gains. Ideally, we would 

complement this with wealth by decile, but this data is only available in 5 quintiles at annual frequency 

from 2007 to 2013 (7 observations). However, there are two reasons why the Gini coefficient of income 

can be informative for our study. First, as we saw earlier, higher income groups tend to hold more 

wealth. Second, by definition, there should be a high correlation between high savings and high capital 

gains income. This is confirmed using prefecture-level data (sample size: 47) from the annual 

household survey during the sample period (2002 - 2012), where we find a strong (0.65) Pearson 

correlation between financial wealth and income.16 Therefore, income disparity during the monetary 

accommodation period can be considered as a sufficient approximation of wealth disparity, and has 

the additional advantage of being the more widely accepted measure of overall inequality.  

                                                      
15

 Available at: http://www.stat.go.jp/english/data/kakei/index.htm.  
16

 Note that this definition of “income” includes only households where the head of household is employed - as 
described below. Therefore the sample coverage is much smaller than what we use for our VAR analysis.  

http://www.stat.go.jp/english/data/kakei/index.htm
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The household survey17 consists of two subsets: (i) household income and expenditure survey 

(monthly frequency); and (ii) household savings and liabilities survey which includes “income in past 

12 months” (quarterly frequency). For both subsets of surveys, the sample size is around 7,000. In 

order to maintain continuity, the authorities survey the same households with 1/6 of households 

replaced when they conduct the survey on the first day of every month. While the first dataset has 

higher frequency, the income survey covers only “typical” households where the head of the 

household is employed; the definition excludes the self-employed, company owners, managers, 

property owners, unemployed, most agricultural workers, fishermen, etc. Excluding these groups will 

grossly bias income inequality, as the household income and expenditure survey only covers 50% of 

the overall sample. Therefore, we use the second subset, which covers all types of households.18  

 
6.3.b. Stylized facts on inequality in Japan 

Taking advantage of government research data access, Lise, Sudo, Suzuki, Yamada and Yamada 

(2013) summarize the descriptive statistics of the micro-level data of the household survey. They look 

at – among other things – household-level inequality from the household income and expenditure data 

from 1981 to 200819, to examine the main developments of inequality in wages, earnings, consumption 

and wealth. During the sample period, they find an increasing trend of inequality in wealth and income. 

They also find that, among households whose head is employed (thus excluding corporate owners, 

self-employed, unemployed, etc.), there has been a dramatic shift after 1996, since the households at 

and below the median experienced real declines in earnings. This is probably due to Japan’s stagnant 

economic performance during that period, and the labor market reform of Mr. Koizumi. Mr. Koizumi’s 

labor market deregulation led to a substantial increase in temporary workers (haken-shain) with much 

lower wages, no job security, and little or no fringe benefits.  

The widening income disparity is also visible in the World Top Income Database, which is compiled 

by Alvaredo, Atkinson, and Piketty20 from various researchers’ studies (available up to 2010 for Japan, 

2012 for the US). From this data, there is an upward trend in the top 1% income share in the US: 

interestingly, there is a sharp increase after the Lehman shock. In comparison, Japan’s top 1% income 

share is lower, but during the oil shocks and the 1980’s real estate bubble, it spiked. Moreover, the 

top 1% income share is showing a rising trend since around 1999. However, during this period, Japan 

                                                      
17

 For details of this dataset, refer to Moriguchi and Saez (2008) and Lise, Sudo, Suzuki, Yamada and Yamada 
(2013).  
18

 The reported annual (instead of monthly) income saves us from smoothing out the effects of bi-annual bonus 
payments and other seasonal income, which are a large component of regular workers’ wage revenues in Japan. 
19

 Note that there is a structural break in the surveying method in 2002 (i.e. including people engaging in 
agriculture and fishery), since when the data is available online. 
20

 Available at: http://topincomes.g-mond.parisschoolofeconomics.eu. 

http://topincomes.g-mond.parisschoolofeconomics.eu/
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went through various structural changes, tax reforms, fiscal stimulus, income transfers, in its struggle 

to get out of Japan’s ‘lost (two) decade(s)’, so various factors were at play. Therefore, in what follows, 

we focus on the data from 2008Q4, when the second phase of UMP started and fiscal and structural 

reforms were yet to be implemented (except for the aftermath effects of the earthquake, which we 

control for in our analysis). 

 
6.4 Empirical analysis 

6.4.a. Sample  

Roughly speaking, Japan has undertaken two periods of UMP in the past 15 years. The first period was 

from 2001 to 2006; the dating of the second period is subject to more judgment. Many commentators 

associate QE with Abenomics, but Abenomics merely made the already existing QE much more 

aggressive and combined it with clearer forward guidance. As we discussed earlier, we define 2008Q4 

as the starting point of UMP Phase II. There are several reasons to confine our study to the second 

phase of UMP: (i) whereas various policy factors affected income disparity during Phase I of UMP, such 

as structural reforms and labor market reforms, comparable changes have not yet implemented during 

our sample period of Phase II; (ii) a large part of the fiscal stimulus under Abenomics was still in the 

planning stage during our sample period; the stimulus that had been enacted went to businesses 

(mostly to the construction sector) and not to households in the form of income re-distribution (except 

in the aftermath of the earthquake, which we control for in our analysis); (iii) wages and the 

unemployment rate remained more or less constant during the sample period21; and (iv) inflation has 

been stable and subdued. This means that Japan since 2008Q4 offers unique ‘laboratory conditions’ 

to examine the effect of UMP on income distribution.  

Figure 6.3 presents the Gini coefficient, which is one of the most standard indicators to measure 

income inequality. An alternative measure is introduced in section 6.5. The surge in income inequality 

around Q1-Q2 2011 is due to the Great Earthquake when many households were dislocated or lost 

their income source (mainly agriculture and fishery industries). However, the disastrous effect of the 

earthquake was followed by generous fiscal transfers and donations, which is probably the reason that 

the Gini coefficient dropped sharply. More importantly for our analysis, since the start of QQE 

(covering the last three quarters in our sample), income inequality seems to be increasing once again; 

expectations are that this trend is likely to continue. Table 6.4 presents the Gini coefficient of net 

savings. While data availability is only annual, we can clearly observe net wealth inequality also 

increased in 2013 (the most recent data available).   

                                                      
21

 The highest and lowest unemployment rate during the sample period is 5.0% and 4.0%, respectively, which is 
small compared to the US (10% and 5%), UK (8.3% to 5.2%), and the Eurozone (12% to 8%).  One potential 
explanation is that Japan has already cut redundant labor force before the global financial crisis began.  
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Figure 6.3: Development of Gini coefficient of income, 2002-2013 

 
Source: authors’ calculations based on Japan Family Income and Expenditure Survey. 

 

Figure 6.4: Gini coefficient of net savings, 2007-2013 

 
Source: authors’ calculations based on Japan Family Income and Expenditure Survey (Savings and Liabilities). 

Available only in annual frequency, between 2007 and 2013. 

 

To determine whether income and financial wealth followed the same pattern, it is natural to assess 

whether wealthier households will hold a higher percentage of their savings in securities. As of 2012 

(the last year for which data is available by savings quintile), the top 20% of Japanese households held 

15.4% of their assets in stocks and bonds, which is more than 5 times higher than the share of the 

second-top quintile (Table 6.1). While inflation has been very low throughout our sample period, the 

disproportionally large holdings of equities and bonds by the top 20% of Japanese households suggests 

one potential channel for monetary policy – i.e. the portfolio channel – to impact income inequality 

going forward.  
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Table 6.1: The proportion of securities in total gross savings by income quintile, 2007-2012 

 
Source: authors’ calculations based on Japan Family Income and Expenditure Survey (Savings and Liabilities). 

 
6.4.b. VAR framework 

To test how monetary policy affects income inequality more formally, we make use of a vector auto 

regression (VAR) framework, which is pioneered by Sims (1972) and used broadly in empirical studies 

to examine transmission mechanisms of monetary policy. The VAR framework has a number of 

advantages for the analysis of monetary policy – most notably the ability to estimate relationships 

between interlinked macroeconomic variables and thus to address concerns of endogeneity. Yet this 

choice also requires a number of assumptions, and a relatively parsimonious choice of variables.  

Following Garlach and Smets (1995), we assume that monetary policy does not have instantaneous 

effects on real output or prices (one period = one quarter). At the same time, monetary policy’s impact 

on asset prices is almost immediate, partly because stock and bond markets are forward-looking and 

usually react right after the BoJ’s policy announcements. Based on the BoJ’s announcements and 

minutes of its board meetings since 2005, we identify monetary base as the main monetary policy tool. 

The key assumptions of our VAR model are:  

(i) Monetary shocks are identified as a change in monetary base, which is an official policy tool 

of the Bank of Japan during our sample period.  

(ii) Monetary policy affects output and inflation with a lag.  

(iii) Monetary policy has a contemporaneous impact on asset prices.  

 
The third assumption is rather strong. With a Granger causality test during our sample period (2008Q4-

2013Q4), we cannot reject the null hypothesis (at the 95% level) that asset prices do not Granger-cause 

monetary shocks. However, if we look at a longer period (2002Q1-2013Q4), we can reject the 

hypothesis at the 99% level. Two potential reasons are: (i) various monetary policy measures were pre-

announced through forward guidance (especially under Abenomics); (ii) during the global financial 

crisis period, the BoJ was working to secure financial stability: i.e. it may have been more receptive to 

stock market developments than in normal times. Therefore, we also try a different specification 

where asset prices precede monetary policy in the Cholesky ordering, which is reported under the 

robustness checks in the next section. Importantly for our analysis, we can confirm that inequality does 

not affect the other variables contemporaneously. 

bottom 20% 20-40% 40-60% 60-80% Top 20%

2007 0.04% 0.31% 1.17% 3.52% 21.21%

2008 0.06% 0.32% 1.11% 3.49% 21.85%

2009 0.04% 0.33% 1.06% 3.30% 17.93%

2010 0.04% 0.28% 1.15% 3.29% 16.71%

2011 0.04% 0.28% 0.98% 3.05% 16.47%

2012 0.02% 0.30% 0.96% 2.91% 15.40%
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In our baseline model, the list of endogenous variables is as follows: 

 𝑌𝑡 = [∆ log(𝐺𝐷𝑃𝑡), ∆𝜋𝑡, ∆ log(𝑀𝐵𝑡) , ∆ log(𝑆𝑡) , 𝐺𝑖𝑛𝑖𝑡] (6.1) 

where: 

𝐺𝐷𝑃𝑡 Real GDP (Source: OECD)22 
𝜋𝑡 YOY CPI headline inflation (Source: Statistics Bureau of Japan) 

𝑀𝐵𝑡 Monetary base as a percentage of GDP, seasonally adjusted (Source: Bank of Japan)23  

𝑆𝑡 Stock prices, as measured by the Nikkei 225 Index (Source: DataStream) 

𝐺𝑖𝑛𝑖𝑡 Gini coefficient of income inequality, calculated based on the household survey as 

described in the previous section.  

All variables except the Gini coefficient and inflation are the first difference of natural logs in order to 

make sure all variables are stationary. For the lag length, we choose 2 quarters based on the Likelihood 

Ratio (LR) test statistics and the Schwarz Information Criterion (SIC). For the Cholesky ordering, as 

described earlier, we assume that monetary policy (proxied by the monetary base) reacts to output 

growth and the year-on-year (YoY) CPI inflation rate. We then assume that the Nikkei index will react 

simultaneously to a change in the monetary base, and finally, we assume that the movement of the 

stock market affects income distribution (as measured by the Gini coefficient) via the portfolio 

channel.  

Further, in order to take into account the exogenous nature of the earthquake episode, we use 

two exogenous dummy variables in our VAR analysis – ‘earthquake’ and ‘earthquake response (income 

transfers from government, private donations, etc.)’ – that take on a value of 1 in Q2 and Q3 2011, 

and in Q4 2011 and Q1 2012, respectively, and zero in all other quarters.24  

 
6.4.c. Impulse response functions 

The cumulated impulse response is presented in Figure 6.5. Our interest is how the Gini coefficient 

responded to the shock in monetary base. The results show that the increase in monetary base 

positively affects the Gini coefficient. The cumulative impact is positive and statistically significant in 

the first 6 quarters and remains positive in the quarters thereafter. After 10 quarters, a one-standard 

deviation shock to the monetary base to GDP ratio has a cumulative upward impact of about 0.012 on 

the Gini coefficient, which is equivalent to two times the standard deviation of the Gini coefficient 

                                                      
22

 As a robustness check, we also tried the cycle component filtered by HP filter and Baxter-King filter, but 
obtained similar results. In addition, the deflation during “lost decade” was largely due to structural, not cyclical, 
reason. For these reason, we use output growth instead.  
23

 We consider YoY inflation to be a better variable to be used in our VAR analysis, since it has been used as a 
benchmark of the BoJ’s policy target. Because of the unit root problem, we took the first difference.  
24

 The earthquake occurred in March 11, the end of Q1 2011, but we considered a time-lag in taking surveys and 
impact on salary/income. Therefore earthquake dummy takes a value of 1 in Q2-Q3 2011.  
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during our sample period. This means that income inequality increases as a result of monetary shocks 

to an economically meaningful extent. The statistical significance despite the short sample size 

indicates the strong impact of Japan’s UMP during the sample period.  

 

Figure 6.5: Impulse response of the Gini coefficient to a monetary base shock, 2008Q4-2013Q3 

 
Note: cumulative response of Gini efficient to a monetary base shock in the baseline model, with Cholesky 

ordering as described above (GDP, inflation, monetary base, stock prices, Gini coefficient). 

 
6.5. Robustness checks 

One challenge of our estimation strategy is to pin down the direction of causation between monetary 

policy and asset prices. Our assumption in the baseline model is that monetary policy 

contemporaneously affects asset prices. But because we could not reject the null hypothesis that asset 

prices do not Granger-cause monetary policy shocks, we here change the ordering.  

 
 𝑌𝑡 = [∆ log(𝐺𝐷𝑃𝑡), ∆𝜋𝑡, ∆ log(𝑆𝑡) , ∆ log(𝑀𝐵𝑡) , 𝐺𝑖𝑛𝑖𝑡] (6.2) 

 
In other words, we assume that stock prices affect monetary policy contemporaneously, whereas 

monetary policy affects stock prices with a lag. With this alternative assumption, the result (Figure 6.6) 

is similar to our baseline IRF. We obtain very similar results as the baseline (0.0122 in baseline vs. 

0.01274 in alternative). We have also conducted a generalized impulse response function and find that 

our result is robust to the ordering of variables.  

We also use alternative measures of income inequality. The first is the top-bottom quintile ratio, 

or the ratio of the income of the top 20 percent (the group with a large ratio of securities holdings in 

their total savings as discussed earlier) to the bottom 20 percent. This ratio (figure 6.7) also seems to 

be pointing to the same message that income disparity has widened since 2008.  

We use the baseline Cholesky ordering, in other words: 

 𝑌𝑡 = [∆ log(𝐺𝐷𝑃𝑡), ∆𝜋𝑡, ∆ log(𝑀𝐵𝑡) , ∆ log(𝑆𝑡) , 𝑅𝑎𝑡𝑖𝑜𝑡] (6.3) 

where 𝑅𝑎𝑡𝑖𝑜𝑡denotes the top-bottom quintile ratio. A unit root test confirms the variable to be 
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stationary over the sample period. The impulse response function is presented in figure 6.8, which is 

in line with our earlier result – the monetary shock increases income inequality.  

The second alternative measure is the Theil coefficient, which has some useful properties such as 

decomposability. The Theil coefficient (not reported) yields nearly identical results to the baseline with 

the Gini coefficient. 

To the extent that each measure (top-bottom quintile ratio, Theil coefficient and Gini coefficient) 

have their strengths and weaknesses, these robustness checks confirm that our result is not driven by 

the way we estimate income inequality. 

 

Figure 6.6: Impulse response of Gini coefficient to a monetary shock under an alternative 

specification, 2008Q4-2013Q3 

 
Note: cumulative response of Gini efficient to a monetary base shock, with alternative Cholesky ordering 

whereby stock prices precede monetary base. 

 

Figure 6.7: Ratio of income of the top 20% to the bottom 20% income group, 2002-2013 

 
Note: calculation as the average income of the top 20% income group divided by average of bottom 20%, with 

quarterly data. 

Source: Household Survey 
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Figure 6.8: Impulse response of the ratio of the top 20% to bottom 20% to a monetary base shock, 

2008Q4-2013Q3 

 
Note: cumulative response of ratio of the 20% to bottom 20% to a monetary base shock with Cholesky ordering 

in the baseline model. 

 
6.6 Conclusions and policy implications 

Overall, our results provide evidence of the impact of the portfolio channel of UMP on income 

inequality. The underlying mechanism is that, in a period of severe economic and financial stress (like 

2008-2009) where traditional monetary policy is judged ineffective and UMP is employed, asset prices 

rise disproportionally compared to economic fundamentals (notably wages and employment). Higher 

asset prices benefit primarily upper income households, who hold a larger amount and share of overall 

savings in securities, and thus benefit from greater capital income. Overall, despite the lack of micro-

level data, we find strong evidence that the BoJ’s UMP has increased income inequality during our 

sample period.  

Taken together, our results imply that, while the aggressive monetary policy finally seems to be 

bearing fruit, this strong medicine may come with an unwanted side effect: increasing income 

inequality. With already high levels of inequality and increasing relative poverty in Japan25, further 

polarization of the income and wealth distribution may not be desirable for the Japanese economy, or 

the society as a whole. We are not advocating a particular level of income inequality – which may be 

a natural result of differences in human capital and labor effort and reflect favorable incentives to 

society (Mankiw, 2013). Yet we note that the inequality created by UMP, which works primarily 

through shocks to capital wealth rather than labor income, may have a negative social and economic 

impact. This should be a consideration for policy, which can consider complementary tax and structural 

reforms which offset the impact of UMP. 

                                                      
25

 Japan is in 4th place among the OECD countries on relative poverty, i.e. the proportion of the population with 
income less than half the median income, according to OECD data. 
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In addition to the relevance for Japan, our study also points to potential lessons for other countries 

undertaking UMP. While preventing deflation and repairing the monetary transmission mechanism at 

the zero lower bound is inherently a difficult undertaking, Japan’s experience provides a cautionary 

tale on the side effects of UMP. It is possible that the portfolio channel will be even larger in the US, 

UK, and many Eurozone economies, where households hold a larger portion of their savings in equities 

and bonds. This international comparison is an avenue for further research. 
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7. Conclusion 

This final chapter seeks to provide answers to the initial research questions, identify shortcomings of 

the research methods used, and offer avenues for future research. It concludes with potential 

overarching policy implications.  

 
7.1 Answers to research questions 

The introduction posed the following broad questions that motivated this research:  

 Do cross-border capital flows undermine or strengthen domestic financial stability? Should 

countries continue to liberalize their capital account, or should they impose capital restrictions? 

 Does large-scale official sector support work? Under what circumstances is support effective in 

containing market stress? 

 How does UMP affect inequality?  

 
In order provide concrete answers and focus the analysis into manageable aspects, these broad 

interests were translated into more specific research questions. Thus, for financial openness and cross-

border capital flows, Part I of this dissertation sought to answer: 

 How does financial openness affect a country’s vulnerability to a currency crisis? 

 How do international capital flows interact with domestic credit excesses, and with the 

vulnerability of a country to banking crises? 

 
The empirical analysis in Part I finds stability benefits of financial openness, yet risks from large gross 

capital (debt) inflows, and important differences between advanced and emerging market economies. 

In a large cross-country panel, financial openness as measured by the Chinn-Ito Index is associated 

with a lower probability of currency crises over the past three decades (chapter 2). This effect is weaker 

(negative but statistically insignificant) for emerging market economies (EMEs), which are generally at 

an earlier stage of financial development and thus may be more vulnerable to dislocations of foreign 

capital. The results are robust to alternative measures of financial openness, and to the division of the 

sample between countries with fixed and floating exchange rate regimes. Importantly, the economic 

significance of the result on financial openness for the full sample and advanced economies (AEs) is 

large, such that the effect of openness generally dominates the effect of surges in capital inflows. 

Capital controls, found elsewhere to have little effect on the probability of capital flow surge episodes 

(Forbes and Warnock, 2012), are confirmed to be unhelpful to shield countries from crises. Yet volatile 

capital flows and other factors like excessive real appreciation, low reserve adequacy, and rapid credit 

growth are important risk factors for currency crises. 

When shifting the focus to credit growth and banking crises (chapter 3), we find that capital inflows 
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– and particularly debt flows – are important contributors to credit excesses and the chance of crises, 

particularly for EMEs. The interaction terms in panel regressions show that the same scale of gross 

capital inflows can have larger effects on the vulnerability of EMEs to rapid private domestic credit 

growth, credit excesses and banking crises. We find that financial openness has mixed results on credit 

growth and the credit gap, but no significant impact on the chance of banking crises (if anything, 

countries that liberalize are less likely to undergo a banking crisis in the immediately following 

quarters). Put differently, relatively closed economies are – once again – not sheltered from the effects 

of foreign capital flows on systemic stability. On the other hand, countries with high levels of private 

domestic credit to GDP1 are more vulnerable to crises. 

With the cross-country data over the period 1975-2011, the analysis of Part I also shows that the 

build-up of vulnerabilities prior to 2008 and the materialization of the global financial crisis had a 

number of parallels with currency and banking crises in the preceding three decades. This has 

importance for the literature on early warning indicators. While early warning models have often been 

criticized for their out-of-sample performance and their inability to predict the recent crisis (Rose and 

Spiegel, 2008), there is other research – including that contained in chapter 2 – which shows that such 

models can help signal vulnerabilities out of sample. In line with earlier research (Kindleberger, 1979; 

Kaminsky and Reinhart, 1999; Mishkin, 1999), we confirm that strong capital inflows, real exchange 

rate appreciation and strong credit growth tend to precede both currency and banking crises, and that 

banking crises may lead to and be aggravated by currency crises. Through the lens of the well-known 

“trilemma,” countries with fixed exchange rate regimes are found to be especially vulnerability to 

banking crises following a period of strong inflows, but it appears that a closed capital account is not 

the optimal policy solution to prevent crises. 

With its focus on policy, part II of the dissertation was guided by the following research questions: 

 Can the commitment of large-scale official support make actual support unnecessary, and if so, 

under what conditions? 

 Have the unconventional monetary policies of the ECB been able to affect interest rates, thereby 

restoring the monetary policy transmission process? 

 How has the recent UMP in Japan affected income inequality? 

 
The theoretical model in chapter 4 shows that large-scale official support can in fact cause credit 

spreads to decline, improving the solvency of a distressed borrower and thus promoting a virtuous 

cycle in the borrower’s finances. This is most likely to occur when the size of support is large relative 

                                                      
1 This measure is often used as a proxy for financial development. In line with the discussion in chapter 2, I would 
argue that institutional quality and supporting (macroeconomic and macroprudential) policies are more relevant 
measures of financial development than credit to GDP – which also measures economy-wide leverage. 
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to the borrower’s balance sheet; when the creditor is highly solvent (“deep-pocketed”) and when there 

is adequate policy conditionality which can ensure that the borrower takes measures to improve 

solvency. If support is successful in lowering uncertainty about the valuation of the borrower’s assets 

– for example because of a stress test, or because it removes the perceived risk of disorderly “tail risk” 

scenarios – then it can represent a Pareto improvement, rather than simply a risk transfer from the 

borrower to the creditor. Applying this to real-life examples, chapter 4 argues that the US Troubled 

Asset Relief Program (TARP) was primarily effective because of the stress test. The 2009 increase in 

IMF resources had a downward impact on borrower spreads, but it is difficult to disentangle this from 

other concurrent developments, including TARP and general improvements in global risk sentiment. 

The German and Spanish bank support programs (SoFFin and FROB) were used effectively to support 

banks, while the Irish liability guarantees were unsuccessful in the sense that the Irish government 

became distressed and had to request EU/IMF support. Finally, SMP and the EFSF/EFSM were 

unsuccessful in stemming the increase in sovereign spreads during the euro area debt crisis, in part 

because of limited size and concerns about the actual firepower or strength of conditionality. OMT 

were successful due to the credibly large size and the link with ESM/IMF programs, which ensures 

policy conditionality. The specific experience of the ECB’s unconventional policies, including SMP, the 

LTROs and OMT is further explored in chapter 5. The counterfactual exercise confirms that SMP and 

the LTROs only had a brief downward impact on credit spreads, and that they were much less 

successful than OMT. 

Unconventional monetary policy can be enacted for different reasons, including both the risk of 

financial instability – which may impair the monetary transmission mechanism and threaten central 

banks’ success in inflation targeting – and the inability to ease further with interest rate levels at the 

zero lower bound. The international experience shows that, compared to peer institutions such as the 

Fed and the Bank of England, before the introduction of QE the ECB made only moderate changes to 

the composition of its balance sheet after 2008.2 This contrasts with the experience of the Bank of 

Japan, which had embarked on UMP starting in 2000, and expanded its balance sheet aggressively 

after 2008. This was apparent during the 2010 Comprehensive Monetary Easing (CME) program, but 

even more so with the quantitative and qualitative easing (QQE) program, implemented from April 

2013 onward. Because of the sheer size of these interventions and their large effects on financial 

markets, the Japanese case may hold importance evidence for the effects of UMP with relevance for 

other countries. 

                                                      
2
 Moreover, after the period of analysis in chapter 5, the ECB’s balance sheet shrank considerably – from a high 

of 31.5% of euro area GDP in July 2012 to 19.7% in September 2014. In line with the expanded asset purchase 
program, announced in January 2015, the Eurosystem has embarked on asset purchases of €60 billion per month. 
These are expected to expand the ECB’s balance sheet to 31.9% of euro area GDP by September 2016. 
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In chapter 6, our empirical analysis with a VAR model finds evidence that UMP increased income 

inequality in Japan after 2008. This is robust to an alternative Cholesky ordering and alternative 

measures both of UMP and income inequality. Overall, while the study only focuses on Japan, this 

suggests that UMP may have different effects than conventional monetary policies, and that greater 

income inequality may be one unwanted side effect. 

 
7.2. Shortcomings of the research methods 

Both the empirical and theoretical approaches taken here may suffer from shortcomings which could 

affect the direction and strength of results, as well as their interpretation. While efforts have been 

made to address these shortcomings, this section will review the potential problems, how they have 

been mitigated and what alternative approaches exist. 

A first set of shortcomings relates to the definition and measurement of financial openness. In 

chapters 2 and 3, we have used the Chinn-Ito Index, which is useful particularly for its wide country 

coverage and sensitivity to different types of de jure restrictions on current and capital transactions 

(Quinn, Schindler and Toyoda, 2011). Yet other researchers may be interested in the effect of de facto 

openness – such as actual cross-border integration, e.g. as measured by the international investment 

position – or in specific types of restrictions, such as those specific to financial sector transactions. 

While chapter 2 does provide robustness checks, a further distinction between types of restrictions or 

a focus on individual country experiences is beyond the scope of this analysis. The related set of 

macroprudential policy measures, particularly foreign currency regulations (Ostry, Qureshi, Ghosh and 

Chamon, 2011), may be more promising than residency-based controls, but have not yet become 

available for a large enough sample of countries and over a long enough time period for the specific 

approach chosen here. Analysis with these measures may yet show that there are policy alternatives 

for managing volatile capital flows. 

A second potential issue in the long cross-country panel regressions is endogeneity. As discussed in 

chapter 2, financial openness is correlated with institutional quality, and thus may be associated with 

a lower chance of crisis. This is why we included the ICRG index of institutional quality and a dummy 

for EMEs in our analysis. Yet other macroeconomic variables (such as growth, inflation, credit growth, 

government deficit, etc.) are also correlated with one another and with our variables of interest, 

including crisis probability. Using lagged values of the independent variables and having as complete 

a specification as possible are two options to address these issues. Given the lack of convincing 

candidates for indicators that are correlated with openness or capital flows, but not with crises, we 

have not attempted to use instrumental variables. Yet the concerns about potential endogeneity have 

meant that we avoid making strong causal statements about the effects, and rather refer to the factors 

associated with the risk of currency and banking crises. 
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A third potential problem is cross-country heterogeneity. We have argued that country experiences 

are comparable enough that the same variables can be used to gauge crisis vulnerability across 

different advanced and emerging market economies (sometimes with distinctions between the two 

groups). This implies missing some specificities of different countries and different crisis periods – each 

of which had their own causes and spawned a new “generation” of models.  Again, this amalgamation 

of countries is inherent in the cross-country panel approach; it can be partly defended by the fact that 

it does yield results both in and out of sample, meaning that there do appear to be common patterns 

in different countries’ (crisis) experiences. Yet to make strong statements about policy effectiveness in 

individual countries, this has to be complemented with country-specific studies – of the type 

conducted in chapter 6 or in the case studies used in chapter 5. 

A fourth issue, of particular relevance for chapters 5 and 6, is the short time series data available 

for the analysis of unconventional monetary policies. While there is a large (and ever-growing) list of 

currency and banking crises to be studied, there are as yet fewer countries that have embarked on 

UMP. Even for Japan, which has used UMP since 2001, there are far fewer data points than for 

conventional policies – and the aggressive easing of the QQE program is only very recent. This is why 

the VAR analysis in chapter 6 has had to use a relatively small number of variables and only one 

quarterly lag. The comparison of central bank balance sheets in chapter 5 is based on a small set of 

indicators, while the factor analysis is done with weekly data. As the US, euro area, UK, Japan and other 

countries continue with UMP, there will be a longer time series for analysis, which is already making 

much more new research possible (e.g. Moessner, de Haan and Jansen, 2014; Rogers, Scotti and 

Wright, 2014). 

Finally, theoretical modeling by nature involves simplifying assumptions that can limit the realism 

of such analysis. The analysis in chapter 4 has relied on a partial equilibrium model, rather than a more 

sophisticated dynamic stochastic general equilibrium (DSGE) model, which is characterized by an 

encompassing system of equations that ties together all the variables in the analysis. Yet given the 

recent controversies of DSGE models (see e.g. Kinsella, 2013)3 I do not consider this to be a major 

drawback. Approaches like global games and stock-flow consistent modeling may be more fruitful 

alternatives. The key disadvantage of the model in chapter 4 is that it can only model expectations and 

uncertainty in a rather primitive manner, and cannot capture some important phenomena, such as 

investor herding behavior in debt markets or repeated interactions between the official creditor and 

distressed borrower. This is why it is important to compare the results with actual case studies, to 

determine whether the theoretical results actually hold in practice. 

 

                                                      
3 See also Willem Buiter, “The unfortunate uselessness of most ‘state of the art’ academic monetary economics,” 
Financial Times, March 3, 2009. 
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7.3 Avenues for future research 

In addition to continuing to test the empirical and theoretical validity of this dissertation’s results, each 

of the projects also gives rise to related research questions. Many of the methods used here could be 

applicable to new issues of relevance to international financial stability policy. In this section, I offer 

an opinion on where the priorities for research in this area should lie, both for myself and others 

working on similar issues. 

First, there is much more scope to study macroprudential responses to volatile capital flows. If 

countries maintain open capital accounts and direct controls are largely ineffective, it is important to 

identify other policies that are able to mitigate the risks of strong debt inflows or sudden outflows. 

Measures which limit currency mismatches, excessive short-term funding or excessive credit growth 

may help to limit the build-up of risks; yet whether such policies are effective and when is an empirical 

question. As credit intermediation in many countries shifts from banks to other institutions (“shadow 

banking”) and financial markets, it is important to gauge whether macroprudential instruments target 

banks and non-banks equally. The recent work by the IMF and others on codifying macroprudential 

measures (Cerutti, Claessens and Laeven, 2015; Claessens, Ghosh and Mihet, 2014; Vandenbussche, 

Vogel and Detragiache, 2012) offers a wealth of new data for cross-country empirical analysis. This 

should help identify whether (different types of) macroprudential measures can reduce the probability 

of currency and banking crises, or dampen (the bank and non-bank components of) the financial cycle. 

Empirical research can also help identify whether instruments can mitigate the systemic risks of market 

illiquidity, particularly in international credit markets. 

Second, while this research has focused on currency and banking crises, there are also important 

links between these and sovereign debt crises. The European debt crisis shares many commonalities 

with previous emerging market crises, including the interdependencies (“doom loop”) between banks 

and sovereigns. Large-scale official support to banks by sovereigns is only one half of the problem; the 

large and growing holdings of sovereign debt by banks may also be an important element of 

interdependency and a future systemic risk. The historical experience of a panel of countries could 

show whether sovereign support to banks or banks’ sovereign exposures contribute significantly to 

the correlation between bank and sovereign risk, and could offer insights for policy in the euro area 

and for the design of prudential regulation for banks. Furthermore, empirical methods can help in the 

design of new prudential rules (e.g. for risk weights and concentration limits) for bank holdings of 

government debt, particularly by illuminating the impact of potential changes and giving advice for the 

transition to a new, more sustainable prudential framework. 

Third, the growing experience of major central banks with unconventional policies will likely spawn 

much new research on effectiveness of UMP, both in repairing monetary transmission and achieving 

inflation targets. Yet the impact on asset prices – such as bond market credit and liquidity spreads, 
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equities, currencies and real estate – could be far-reaching, and will become even more apparent when 

UMP are eventually discontinued. Empirical methods such as factor analysis could be used to analyze 

the UMP component of specific asset prices, both to estimate the extent of overvaluation and the 

potential downward adjustment without UMP. Yet ultimately, these issues will remain surrounded by 

a considerable degree of uncertainty, meaning that policies will likely be enacted without a fully 

quantified understanding of their effects. At the time of writing, the future policies of the ECB (which 

has recently embarked on QE) and the Fed (which is expected to raise interest rates later this year) are 

subject to considerable speculation. 

Fourth, the combination of excessively high debt levels in economies around the world and ongoing 

incentives to take on new debt – such as debt bias in tax systems, and low interest rates – mean that 

many of the trends which led to the crisis may continue unabated. Given that high levels of credit 

intermediation are usually accompanied by growing interconnectedness (a tighter network) in the 

financial system, the current economic growth model of many countries remains highly vulnerable to 

new crises. Research can help develop “out-of-the-box” alternatives for current policies, e.g. to 

encourage equity financing of firms and equity-like instruments for governments, such as GDP-linked 

bonds (Sandleris and Wright, 2013), or to come up with alternatives to UMP, such as “helicopter drops” 

by central banks.4 There may also be arguments for much stricter and more consistent limits on 

leverage (Schoenmaker and Wierts, 2015). Ultimately, changing the incentives for excessive debt 

financing (both domestically and cross-border) will likely go beyond the mandate of central banks, 

supervisors and multilateral organizations, and require political decision making, yet research can play 

a central role in developing policy options for governments to take.  

Finally, growing data on wealth and income distributions, including at higher (annual or quarterly) 

frequencies allows for much more research on the drivers of income and wealth inequality. While we 

do not fully understand the impact of UMP on inequality, this can be investigated for new countries 

and regions, including the US and euro area. Empirical analysis can look at the impact of UMP on 

intermediate real indicators, such as employment, output stability and investment, in addition to more 

granular financial variables such as equity, bond and real estate prices. If wealth and income inequality 

can be linked to financial instability, as some studies have argued (Rajan, 2010; Rancière and Kumhof, 

2010; van Treeck, 2013; Gu and Huang, 2014) then central banks may be wise to invest in research into 

the effects of their own policies on inequality, and what policies could be enacted to mitigate these 

unwanted side effects. This could be informed by empirical research on the effect of monetary, tax, 

social and structural policies for a sufficiently broad sample of countries.   

                                                      
4 Pierre Monnin, “Should the ECB helicopter adjust Its dropping zone?” February 4, 2015, available online at 
http://www.cepweb.org/should-ecbs-helicopter-adjust-its-dropping-zone/. 

http://www.cepweb.org/should-ecbs-helicopter-adjust-its-dropping-zone/
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7.4 Potential policy implications 

The research undertaken in this dissertation aims explicitly at informing policy outcomes. Thus, while 

many of the results remain to be verified by further work, the dissertation will close with four broad 

potential policy implications that follow from the research. 

First, the research on currency and banking crises suggests that despite the damaging effects of 

strong debt inflows, countries have made the correct choice in opening their capital accounts. In line 

with research on the thresholds of financial development (Kose, Prasad and Taylor, 2011), this work 

suggests that financial openness may bring stability benefits as countries develop. Capital controls – 

while perhaps necessary in specific cases – are not promising as a general policy response to shield 

economies from volatile capital flows. Instead, it is impingent on other policies to prevent the excessive 

leverage and credit growth, currency and maturity mismatches, excessive real appreciation and other 

vulnerabilities that lead to currency and banking crises. Implementing the necessary macroeconomic 

and prudential policies requires strong institutions, which are more likely to develop when capital 

accounts are open. 

Second, the research suggests that early warning models should be actively used in policy. While 

each financial crisis has its own characteristics, there are considerable commonalities across countries 

and time. Even with uncertainty and with the lags in the reporting of macroeconomic data, early 

warning models can provide useful signals in real time.5 Of course, it is not sufficient to merely identify 

which countries may experience a crisis; policy should aim to prevent crises. And measures that 

increase the resilience of one country to a foreign crisis (such as reducing financial institutions’ 

exposures to the vulnerable country) can be counterproductive at the aggregate level. Yet such signals 

can also be communicated to the countries in question as a call to intervene and slow the build-up of 

financial imbalances. By comparing the experience with different policies, early warning models and 

similar regressions can also derive broadly applicable policy lessons. 

Third, when a crisis has materialized and authorities struggle to develop a crisis response, they 

should only use a “bazooka” when it is likely that it will work. If – like Fannie Mae and Freddie Mac in 

2008, or Greece in 2010 – the borrower is clearly insolvent, then it is better to look for options for 

orderly debt restructuring rather than support. The same is true if the official creditor does not have 

the financial capacity for the promises it would like to make – like the Irish government in the support 

for its banks. However, when support could be effective, such as in the euro area crisis, it should be 

(more than) sufficiently large – and accompanied by constructive and verifiable policy conditionality 

                                                      
5 As one anecdotal example, initial results of the model in chapter 2 were described in an internal policy note in 
December 2011. As of Q2 2011, the latest available quarter of date, we found that Brazil, South Africa and Turkey 
were most vulnerable to currency crisis. All three of these countries were part of the “fragile 5” which were 
heavily impacted by the May 2013 announcement by the Fed of tapering of QE. 
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which will improve the solvency of the borrower. The strategy of “go big or go home” works best when 

conditionality can be guaranteed, and when support is accompanied by measures that reduce overall 

uncertainty. In the future, stress testing will remain an important complement to support for banks 

and other financial institutions, as a means of reducing uncertainty about asset valuations. For 

sovereign borrowers, it is crucial to ensure adequate policy conditionality – which in the case of OMT 

has meant a close link to the ESM and the IMF. 

Fourth, while UMP is often a last resort of central banks fighting with deflation risks and financial 

instability, it may have deleterious medium-term effects on inequality and thus the chance of future 

instability. At the very least, central banks should communicate openly on the expected effects of their 

policies on the income and wealth distribution. Moreover, central banks can recommend 

compensating measures by governments, such as fiscal transfers and structural reform. While equity 

considerations are often considered outside the mandate of central banks, this may be only one more 

of the dogmas that the crisis has forced the economics profession to reconsider. 
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Academic summary 

This dissertation addresses five issues in international financial stability, a field at the crossroads of 

international macroeconomics and financial economics – with a strong focus on policy advice. This 

academic summary offers a brief overview of the academic contribution and results of the chapters. 

These consist of the following: 

 An early warning model for currency crises with financial openness. Chapter 2 uses quarterly 

panel data on 46 advanced economies (AEs) and emerging market economies (EMEs) over 1975-

2011 to construct an empirical early warning model for currency crises. In addition to commonly 

used variables like reserve adequacy, real appreciation, and domestic macroeconomic variables, 

we estimate the impact of gross capital flows and the Chinn-Ito Index of capital account openness 

on crisis vulnerability 4 quarters later. We find that financially open economies are less likely to 

experience a currency crisis than closed economies, but the effect is weaker for EMEs. At the same 

time, sudden inflows of capital (“surges”) do tend to precede currency crises. Out-of-sample 

testing shows that an estimation with data up to 2007 can provide useful signals for the 2008-2011 

period, and that the inclusion of openness and capital inflows improves predictive performance. 

This provides input for the design of early warning models in the future. 

 Panel regressions on the effect of gross capital flows on private domestic credit and banking 

crises. Chapter 3 uses panel data from 43 AEs and EMEs to conduct feasible generalized least 

squares (FGLS) estimations for domestic private credit growth and credit excesses, and probit 

estimations for banking crises. A key contribution of this chapter is to bring together disparate 

strands of literature on capital account openness, gross capital flows and the growth of the 

financial sector and to derive formal hypotheses to be tested in an empirical framework. The 

results show that gross capital inflows lead to stronger private domestic credit growth and credit 

excesses. Countries with strong capital inflows and high levels of private credit are more likely to 

experience banking crises. Capital account openness has no significant impact on the chance of 

banking crises. This study helps to better understand the link between international financial 

integration and the imbalances in domestic credit markets that lead to banking crises. 

 A theoretical model for large-scale public sector support. Chapter 4 develops a four-period partial 

equilibrium model with three groups of actors to examine the “bazooka effect,” i.e. that the 

announcement of public sector support to a distressed borrower may be sufficient to prevent 

actual support. The theoretical predictions are that a “bazooka” will work if the commitment is 

large enough relative to the borrower’s balance sheet, if the public sector creditor is solvent and 

if support is connected to policy conditions that strengthen the borrower’s financial position. 

These predictions are compared with real-world examples of support programs – such as the ECB’s 
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2012 Outright Monetary Transactions (OMT). This chapter aims to provide a common theoretical 

language for examining such programs, and to help inform the design of support. 

 An empirical analysis of the ECB’s unconventional monetary policies (UMP). The contribution of 

chapter 5 is to comprehensively review the ECB’s UMP between 2008 and 2012. The chapter 

compares balance sheet measures of the ECB to other major central banks during the crisis, 

reviews literature on the effectiveness of the ECB’s UMP and offers new evidence from factor 

analysis on the effectiveness of the ECB’s Securities Markets Program (SMP) and long-term 

refinancing operations (LTROs). The counterfactual analysis from the factor model shows that SMP 

and the LTROs did lower the bond yields of distressed euro area sovereigns like Greece, Ireland, 

Portugal, Italy and Spain, but only for a few weeks. This chapter serves as a primer of the history 

and effectiveness of ECB policies up until the announcement of OMT and, ultimately, QE. 

 An empirical analysis of the effects of UMP on income inequality in Japan. Chapter 6 is, to the 

best of our knowledge, the first study to empirically analyze the distributional impact of UMP. It 

focuses on the policies of the Bank of Japan (BoJ), which has used UMP both longer and on a much 

larger scale than other major central banks. A vector auto regression (VAR) analysis with quarterly 

data on GDP growth, inflation, the monetary base, stock prices and income inequality shows a 

significant upward impact of monetary shocks on income inequality after Q4 2008. We show that 

this effect works through stock prices (portfolio channel).  

 
The dissertation concludes (chapter 7) with overarching results, such as the vulnerabilities caused by 

large capital inflows, the relative ineffectiveness of capital controls, the conditions under which large-

scale official support works and some of the side effects of UMP. It addresses some methodological 

shortcomings of the work, and suggests avenues for future research – such as macroprudential 

responses to volatile capital flows, “out-of-the-box” alternatives to UMP and further work on the 

drivers of income inequality. Finally, given the goal of explicitly informing policy outcomes, the 

conclusion offers four broad policy implications of the research for policy. 
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Academische samenvatting 

Dit proefschrift adresseert vijf kwesties in internationale financiële stabiliteit, een vak op het snijvlak 

tussen internationale macro-economie en financiële economie – met een sterke focus op 

beleidsadvies. Deze academische samenvatting geeft een beknopt overzicht van de academische 

bijdrage en de resultaten van de hoofdstukken. Deze zijn het volgende: 

 Een early warning-model voor valutacrises met financiële openheid. Hoofdstuk 2 gebruikt 

paneldata op kwartaalbasis voor 46 ontwikkelde en opkomende economieën over de periode 

1975-2011 om een empirisch early warning-model voor valutacrises te bouwen. Naast veel 

gebruikte variabelen als reserves, reële appreciatie en binnenlandse macro-economische factoren 

schatten we de impact van brutto-kapitaalstromen en de Chinn-Ito-index van financiële openheid 

op de kans van een valutacrisis 4 kwartalen later. Wij vinden dat financieel open economieën 

minder kans hebben op een valutacrisis dan gesloten economieën, maar dit effect is zwakker voor 

opkomende landen. Tegelijkertijd gaat een plotselinge instroom (“surge”) van kapitaal wel vooruit 

aan valutacrises. Een voorspeltest buiten de steekproef laat zien dat een schatting op basis van 

data tot en met 2007 nuttige signalen geeft voor de periode 2008-2011, en dat de opname van 

openheid en kapitaalstromen de voorspelkracht van het model verhoogt. Dit geeft input voor het 

ontwerp van early warning-modellen in de toekomst. 

 Panelregressies voor kapitaalstromen, private kredietverlening en bankencrises. Hoofdstuk 3 

gebruikt paneldata van 43 ontwikkelde en opkomende economieën en de feasible generalized 

least squares (FGLS)-methode om private kredietgroei en kredietexcessen te schatten. Met de 

probit-methode wordt de kans op bankencrises geschat. De voornaamste bijdrage van dit paper is 

om uiteenlopende stromingen in de literatuur samen te brengen – bijvoorbeeld over financiële 

openheid, brutto-kapitaalstromen en de groei van de financiële sector – en om formele 

hypotheses af te leiden, die in een empirisch raamwerk getest kunnen worden. De resultaten laten 

zien dat bruto-kapitaalinstromen leiden tot hogere private kredietgroei en kredietexcessen. 

Landen met een sterke kapitaalinstroom en hoge niveaus van private kredietverlening hebben een 

hogere kans om een bankencrisis te ondergaan. Financiële openheid heeft geen significante 

impact op de kans van bankencrises. Deze studie draagt bij aan het begrip van de relatie tussen 

internationale financiële integratie en de onevenwichtigheden in binnenlandse kredietmarkten die 

leiden tot bankencrises. 

 Een theoretisch model voor grootschalige steun van de publieke sector. Hoofdstuk 4 ontwikkelt 

een partieel evenwichtsmodel met 4 periodes en 3 groepen van acteurs om het “bazooka-effect” 

te onderzoeken. Dit is het idee dat de aankondiging van steun van de publieke sector aan een 

noodlijdende debiteur toereikend kan zijn om daadwerkelijke steun onnodig te maken. De 

theoretische voorspellingen zijn dat een “bazooka” zal werken als de belofte van steun voldoende 
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groot is ten opzichte van de balans van de debiteur, als de publieke sector-crediteur voldoende 

solvabel is en als de steun gepaard gaat met beleidsvoorwaarden die de financiële positie van de 

debiteur versterken. Het hoofdstuk vergelijkt deze voorspellingen met echte voorbeelden van 

steunprogramma’s – zoals de Outright Monetary Transactions (OMT) die de ECB in 2012 

aangekondigde. Dit hoofdstuk ontwikkelt een gezamenlijke theoretische “taal” om dergelijke 

steunprogramma’s te beoordelen en geeft advies voor het ontwerp van steun. 

 Een empirische analyse van het onconventioneel monetair beleid van de ECB. De bijdrage van 

hoofdstuk 5 is een omvattend overzicht van het onconventioneel monetair beleid van de ECB 

tussen 2008 en 2012. Dit hoofdstuk vergelijkt maatstaven van de balansen van de ECB met andere 

grote centrale banken tijdens de crisis. Daarnaast wordt de literatuur over de effectiviteit van het 

beleid van de ECB samengevat en worden nieuwe bewijzen aangedragen over de effectiviteit van 

het Securities Markets Program (SMP) en de long-term refinancing operations (LTROs) van de ECB, 

op basis van een factormodel. De analyse van het factormodel toont aan dat het SMP en de LTROs 

wél de obligatierentes van noodlijdende euro-overheden als Griekenland, Ierland, Portugal, Italië 

en Spanje reduceerden, maar alleen voor een paar weken. Dit hoofdstuk kan gebruikt worden als 

naslagwerk voor de geschiedenis en effectiviteit van het beleid van de ECB in de periode vóór OMT 

en (uiteindelijk) kwantitatieve verruiming.  

 Een empirische analyse van de effecten van onconventioneel monetair beleid op inkomens-

ongelijkheid in Japan. Hoofdstuk 6 is, voorzover wij weten, de eerste empirische studie van de 

impact van onconventioneel beleid op de inkomensverdeling. Hij onderzoekt het beleid van de 

Bank of Japan (BoJ), die onconventionele maatregelen zowel langer als op veel grotere schaal heeft 

ingezet dan andere grote centrale banken. Een vector autoregressie (VAR)-analyse met 

kwartaaldata over bbp-groei, inflatie, de geldbasis, aandelenkoersen en inkomensongelijkheid 

toont een significant opwaartse impact van monetair beleidsschokken op inkomensongelijkheid in 

de periode na K4 2008. Wij laten zien dat dit effect loopt via aandelenkoersen (het portfolio-

kanaal).  

 
Het proefschrift bevat in hoofdstuk 7 overkoepelende resultaten, zoals de kwetsbaarheden die grote 

kapitaalinstromen veroorzaken, de relatieve ineffectiviteit van kapitaalrestricties, de voorwaarden 

onder die grootschalige steun werkt en enige neveneffecten van onconventioneel monetair beleid. Dit 

hoofdstuk belicht ook enige methodologische tekortkomingen van het onderzoek, en wijst richtingen 

aan voor toekomstig onderzoek – over bijvoorbeeld macroprudentiële reacties op volatiele 

kapitaalstromen, alternatieve voor onconventioneel beleid en verder onderzoek over de factoren 

achter inkomensongelijkheid. Gezien het doel om expliciet advies te geven voor beleidsbeslissingen, 

geeft dit hoofdstuk ook vier brede implicaties van het onderzoek voor beleid.  
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