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Editor’'s Introduction

This is the first issue of Volume two Bkonomi-tekfeaturing three nota-
ble papers. All three relate to the state of ecaosrand economic policies
during and after the recent global crisis, otheewkaown as the “Great Re-
cession.” Two of the papers, the first and thedthiwere presented at the
Third International Conference on Economics of Thekish Economic Asso-
ciation (ICE-TEA) in November 2012.

We lead off with Joseph E. Stiglitz of Columbia Uenisity, recipient of
the Nobel Prize in Economic Sciences in 2001 @edident of the Inter-
national Economic Association, 2011-14. In thisgrapvhich is based on his
keynote speech at ICE-TEA 2012, the author provalesmprehensive and
critical assessment of mainstream macro-economigatlines the deficien-
cies of several widely used macro-economic models.

The paper first discusses five key issues that lhmeeme part of recent
policy debates, namely, the multiplier, contracighexpansion, deleverag-
ing, the liquidity trap and the zero lower boundddahe new normal. It ex-
plains why the standard model not only fails toradd these issues but offers
a misguided framework for them. Then it highligtite glaring deficiencies in
the “currently fashionable” standard model: howgitores imperfections and
information asymmetries, relies excessively onoral expectations, over-
looks distribution, and fails to model the credistem, including banking and
securitization. Ironically, most macro-models, evtise used by Central
Banks, do not have a “banking sector.”

The author goes on to examine the issue of bardpitadization and as-
serts that without good models of banking to gufden, monetary authorities
were at a loss as to how best to restructure bdtésargues that standard
macro-economic models were not designed with tilet uestions in mind,
which he identifies as (a) what causes economictifations, (b) why are
declines so rapid, and (c) what explains the slegoveries from recessions.
Finally, Stiglitz gives us his take on the Eurcsigj describing the underlying
structural properties of the Eurozone and critiguthe European govern-
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ments’ policy responses to the crisis. He also sisvarious policy prescrip-
tions for the powers that be to consider.

The second paper in this issue is authored by Ben@Moro of the Uni-
versity of Cagliari and gives an impressively dethiexplanation of the
“Great Crisis,” first in the US, from 2007 to 200¢nhd then in the EU, from
2010 onwards. He shows how the starting point wd$§ danking crisis with
roots in the shadow banking system, or the unrégdilanking system. In
this context, this author takes us through the dexnworkings of the banking
system in general and the shadow banking systenserwfitization process
in particular.

With the onset of the crisis in the US, there washanomenal rise in de-
mand for collateral in the banking system, partidyl in the repo and the
derivatives markets. Moro stresses the central ptdged in this turbulent
environment by the repo market. He also draws tittento managerial-
compensation schemes, which are said to have pkggghificant role in the
US crisis, with their excessive focus on short-térading profits. The US’s
fiscal stimulus measures and monetary policy changech as quantitative
easing, in response to the crisis are also evaluate

The rest of this paper is devoted to analyzingBhkkecrisis, which he de-
scribes as distinct twin sovereign-debt and bankiiges that have mutually
fueled each other. Beyond that, Moro peers intodeiat-ridden PIIGS coun-
tries, recounting the evolution of the fateful fncéal events and policies
there, with an emphasis on Greece. He points tespitad mispricing of risk
by capital markets and the resultant misallocatbrcapital as key factors
contributing to the EU crisis.

In the third paper of this issue, Varvara Isyukled Centre d’Economie de
la Sorbonne, Université Paris 1, examines an istieigg scheme called the
Capital Purchase Program (CPP), implemented by gda&reasury during the
period October 2008-December 2009, as a responte thnancial crisis in
that country. Under the CPP, the US Treasury igpket huge amount of li-
quidity (some $205 billion) into 707 banks throutje purchase of preferred
equity stakes. Not all banks were automaticallgikele for the CPP funds; a
bank had to request participation in the CPP bylyapp to the Federal
Banking Agency (FBA) and be accepted by the Tregasur

By analyzing the bailout repayments over the faearg following the dis-
bursement of the CPP funds, Isyuk has arrived agnapirical evaluation of
the efficacy of the program. The results of multimial logit regression analy-
sis show that the CPP was actually designed toigediquidity to systemi-
cally critical and “too big to fail” commercial bks. At the same time, these
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banks were more likely to repurchase their sharesi fthe Treasury than
other banks.

The paper argues that saving these banks helpadoid large external
costs that would have been incurred in the evemtwidespread collapse of
the banking sector; as an additional bonus, taxpaymey was returned in a
relatively short period of time. By end-April 201Bg Treasury had recovered
$222 billion—more than what it had originally paidt through the CPP—in
the form of repayments, dividends, interest, amgmincome.

Let me end by noting that the next issuekbnomi-tekwill contain a pa-
per by David Colander, well known for his studidshe economics profes-
sion, economics education, and complexity and aggolicy economics.

We hope you will be pleased with this issue, ad aglwith the coming is-
sues.

Ercan Uygur
Editor
Ekonomi-tek
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Editérin Sunusu

Ekonomi-tekin bu sayisi ikinci Cildin ilk sayisidir ve dikkgeken ¢ ma-
kale icermektedir. Her G¢c makale de, iktisadin ktesat politikalarinin yakin
gecmiteki kiresel bunalim veya sikca kullanilargedi adiyla “Buytk Dur-
gunluk” sirasindaki ve sonrasindaki durumu ilelidgi. Makalelerden ikisi,
birinci ve Gc¢uncd, Turkiye Ekonomi Kurumu’nun Kas@i12'de dizenledi
Ucuincti Uluslararasi Ekonomi Konferansi’'nda, UEK-T&&Ksunulmagtur.

Columbia Universitesi gretim tyesi, 2001 yili Ekonomi Bilimleri Nobel
0duli sahibi ve 2011-2014 dénemi Uluslararasi EkonBirligi (Interna-
tional Economic Association) Bleani Joseph E. Stiglitz'in makalesiylesbha
yoruz. Yazarin UEK-TEK 2012'de ana davetli kemaci olarak yap#i ko-
nusmasina dayanan bu makalede yazar, ana-akim makeaikt kapsamli ve
elestirel bir deserlendirmesini yapmakta ve vyaygin olarak kullanilan
makroekonomik modellerin eksiklikleringaret etmektedir.

Makale ilk olarak yakin gecnteki iktisat politikasi targmalarinda anah-
tar konumunda olan bd&avrami incelemektedir. Bunlar; carpan etkisiatlar
maci genileme, borc¢lulgun digirilmesi, likidite tuzgl ve sifir alt sinir ile
yeni normal’dir. Bu kavramlarin standart model dgnneden kullanilip ele
alinamadil ve bu bglamda bu modelin neden yanhidnlendirme yap@ da
burada aciklanmaktadir. Makale bundan sonra “gimddasi” olan standart
modelde gdze batan eksikliklere vurgu yapmaktdRiyasa aksakliklarini ve
bilgi asimetrilerini dikkate almamasigia bicimde rasyonel beklentilere da-
tirmeyi de iceren kredi sistemine yer vermemeseksikliklerden bazilandir.
Hazin olani, aralarinda Merkez Bankalarinin bilelldadigi bircok
makroekonomik modelde bankacilik sektériinin yemlatasidir.

Yazar bu konuyu bankacilikta sermaye yapilanmasaslemekle sirduir-
mekte vesu noktayi vurgulamaktadir; kendilerine yol gostetetyi bankaci-
ik modelleri olmadgindan, para otoriteleri bankagin en iyi bicimde nasil
yeniden vyapilandirilaga konusunda kaybolngu durumdadirlar. Standart
makroekonomik modellerin akillarda glo sorular tainarak tasarlanmagi
gOrisiinde olan yazar, gou sorularigdyle siralamaktadir; (a) ekonomik dal-
galanmalarin nedeni nedir, (b) ekonomilgidier neden ¢ok hizhidir, (c) dur-
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guluklardan cilglar neden cok yasaolmaktadir. Son olarak Stiglitz, Euro
bunalimi konusundaki g&giini sunmakta ve Eurozone bolgesinin yapisal
Ozelliklerini tanimlayip Avrupa hikimetlerinin buma karsisindaki politika
tepkilerini elatirmektedir. Ayrica, yonetenlerin dikkate almasinigesitli
iktisat politikasi receteleri sunmaktadir.

Bu sayidaki ikinci makaldtalya Cagliari Universitesinden Beniamino
Moro tarafindan yazilngtir ve o6nce 2007'den 2009'a ABD’'de, sonra
2010’dan bu yana AB’de afan “Buyuk Bunalim” konusunda ayrintili agik-
lamalar icermektedir. Yazar, bunalimin ABD’'de bamk& bunalimi olarak
basladigini ve kdklerinin bu Ulkedeki denetimsiz bankactikrak da bilinen
“goblge bankacilik” kesiminde olgunu géstermektedir.

Bu cercevede yazar bizi genel olarak bankaciltesimin karmaik isle-
yisine, 6zel olarak gdlge bankacilik ve menkul kiymgtle sireclerine go-
turmektedir.

ABD’de bunalimin bglamasiyla bankacilik kesiminde, 6zellikle de repo
ve tlrev piyasalarinda teminat talebinde cok buliikarts oldu. Moro, bu
calkantili ortamda repo piyasasinin oy@adnerkezi role vurgu yapmaktadir.
Yazar, ABD’deki bunalimda énemli bir roli olan ves& vadeli §lemlerden
elde edilen karlarasal odaklanan sletme ydneticilerinin 6deme sistemine
dikkat cekmektedir. Makalede ayrica ABD’nin bunairkag! tepki olarak
getirdigi mali canlandirma dnlemleri ve miktar gewnesi gibi para politikasi
degisiklikleri de dezerlendirilmektedir.

Makalenin geri kalan bolimi AB bunalimina ayrgtm ve bu bdlgedeki
bunalim, bir yandan kamu borcugdr yandan bankacilik olmak tzere iki ayr!
bunalimin birbirlerini kagilikli beslemeskeklinde tanimlanngtir. Bundan 6te
Moro, bor¢ batgindaki PIIGS ulkelerindeki (Portekiflanda,italya, Yuna-
nistan veispanya), finansal getnelerin ve politika tepkilerinin, 6zellikle
Yunanistan'’dakilere @rlik vererek, evrimini ele almaktadir. Burada, AB
bunaliminda anahtar unsurlardan birisini soduan sermaye piyasalarinin
yaptigl yaygin hatall risk fiyatlamasingaret etmektedir.

Bu sayinin giinci makalesinde Paris 1 Universi®sibonne Ekonomi
Merkezi'nden Varvara Isyuk, finansal bunalima tepkirak ABD Hazinesi
tarafindan Ekim 2008-Aralik 2009 doneminde uygulaSarmaya Satinalma
Programi (CPP-Capital Purchase Program) olaraknddi&an ilging bir uy-
gulamayi incelemektedir.

CPP uygulamasinda ABD Hazinesi tercihli pay semsatliinalma yoluyla,
707 bankaya 205 milyar dolari bulan ¢cok blyuk lskinaktarimi yapti. CPP
fonlarina tim bankalarin otomatik katilma hakki yggkona katilabilmek icin
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bir bankanin dnce Federal Bankacilik Kurumu’'na @fatdBanking Agency)
bavurmasi ve sonra da budvarusunun Hazine tarafindan kabul edilmesi
gerekiyordu.

CPP fonlarinin kullaniimasindan sonraki dort yiikredeki geri 6demeleri
inceleyen Isyuk, CPP programinin etkgnii ekonometrik olarak dgerlen-
dirmistir. “Multinomial Logit” yontemiyle yaptgl tahmin sonuclari, CPP’nin
gercekte “batmasina izin verilemeyecek kadar blytiddri bankalara nakit
aktarma amaciyla tasarlaggchi gostermektedir. Ayni zamanda, bu blyik
bankalarin pay senetlerini Hazinden geri alma bkdannin diger bankalara
gore daha yUksek ol@u ortaya cikmaktadir.

Makale, bankalarin kurtarilmasglemiyle, bankacilik sektérinde ghbi-
lecek geny bir ¢cokuntinin yaragt dissal maliyetin 6nline gecilgini; bu
islemin ek bir getirisinin de vergi 6deyenlerin parahin kisa sirede geri
dénmesini sglamasi oldgunu savunmaktadir. 2013 Nisan sonu itibariyle,
Hazine dgitilan fonlardan 222 milyar dolar getiri @adi; bu miktar, geri
O0demelerden, temettilerden, faiz vgatigelirlerden olgtu.

Gelecek sayiya gkin bir noktay belirterek bitirmek istiyorunEkonomi-
tek’in gelecek sayisinda iktisat mes|eiktisat ezitimi, karmaiklik ve uygu-
lamali iktisat politikasi ¢cajmalariyla bilinen tnlid iktisat¢r David Colander’in
bir makalesi yer alacaktir.

Bu sayinin ve gelecek sayilarin sizleri icerikleiynutlu kilacg umu-
dundayiz.

Ercan Uygur
Editor
Ekonomi-tek
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Stable Growth in an Era of Crises:
L ear ning from Economic Theory and History

Joseph E. Stiglitz" ™

Abstract

The financial crisis and the Great Recession taclitigave rise exposed
the deep flaws in standard macro-economic modeld,ia the way those
models were deployed. In this paper, based onkagiaen to the Turkish
Economic Association in November 2012, Joseph lit3t discusses the
range of these deficiencies and the ways in whiehmhodels must be re-
formed.

The paper first examines five particular issuethecurrent policy debate
and explains why the standard model provides a uidsg framework for
addressing them. The paper identifies the fundaahdlatws in the standard
model, and argues that in trying to fine tune thadets for “normal” periods,
it failed to address the more profound questioha to explain deep down-
turns, including slow recoveries.

A central lacuna is the lack of attention to creadit the institutions pro-
viding it. It explains how a better understandirigoanks would have led to
better ways to recapitalize the banking system tihase employed in the
aftermath of the crisis. Finally, the paper relatof these issues to the on-
going Euro crisis, showing in particular that theusture of the euro, though
seemingly designed to improve the efficiency ofotgse allocations, has
actually created an unstable and inefficient system

JEL Codes: E1, E3, E4, E5, E6

Keywords: State of macroeconomics, macroeconomic modeldteiddefi-
ciencies, economic crises, macroeconomic policiesapitalization of the
banking system, the Euro crisis.

Paper presented to the Turkish Economic AssociaiioNovember 2, 2012. This lecture is
based on joint research over a long period of tmite Bruce Greenwald, to whom | am
greatly indebted. It builds on Stiglitz (2011)arh also indebted to Arjun Jayadev and Rob
Johnson for discussions on the issues raised sniebture. Financial support from the In-
stitute for New Economic Thinking (INET) is gratéfuacknowledged.

* Columbia University; president of the InternatiorEBdonomic Association, 2011-2014;
recipient of the Nobel Prize in Economic Scien@9€1.
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1. Introduction

No one would, or at least should, say that macomemics has done well
in recent year§ The standard models not only didn't predict theaBReces-
sion, they said it couldn't happen—Dbubbles donistex well-functioning
economies of the kind assumed in the standard mbld¢lsurprisingly, even
after the bubble broke, they didn't see the fullsemuences, and they haven't
provided good guidance to policymakers in respapdthe crisis. A half
decade after the bursting of the bubble, US uneynmdmt is still high—with
almost one out of six Americans who would like B-fune job not being able
to get one. The government is still financing altr@smortgages.

So, too, our standard models didn't predict thi¥elon Euro crisis, nei-
ther its occurrence nor its evolution. The testsaknce is prediction—and
one should have some skepticism of a model thét peadict the two biggest
macro-events of the last 80 years. A model whoedigtive ability is so weak
can hardly be relied upon for policy guidance.

In my Adam Smith lecture before the European Ecdoofissociation
(Stiglitz, 2011), | delineated what | thought wéine major deficiencies in the
standard model, the Dynamic Stochastic General lilBqum Model, that
evolved out of the representative agent models lpofu earlier years. As |
emphasized, it is fully appropriate for a macroremmic model to be dy-
namic, to be stochastic, and to aim for generalliegum. And any model is
a simplification of reality, so it is not a crit&rh that many things are not in-
cluded in the model.

The model is, however, rightly criticized for leagiout several aspects of
the economy that are central to understanding enimnperformance in these
crises, for making behavioral assumptions thatcarestionable at best, and
for focusing excessive attention on certain aspeiceconomic behavior that
are not central to short-run macro-economic peréore.

My talk this afternoon has five sections. The fiiwir are devoted to dis-
cussing the general deficiencies in the model,iqdsrly as they apply to
understanding this crisis. This should provide gak to thinking about how
macro-economics can and should be reformed. Settilmoks at five par-
ticular issues in the current policy debate andlanp why the standard
model either does not address them, or providearaefvork for addressing

1 Itis striking that Edward C. Prescott once allegt this is the “golden age of economics.”
(See his April 2006 lecture at Trinity Universitp iSan Antonio, Texas, available at
http://www.trinity.edu/nobel/Prescott/Prescott Webtes.htm (accessed June 12, 2013).
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them that is misguided. Section 3 focuses moreondyron the deficiencies
in the currently fashionable standard model, lardgetm a theoretical per-
spective. Section 4 suggests that part of thegeieledies arises from the fact
that it has focused on the wrong question; it satggthe questions it should
have focused upon. The fifth section looks at @see in particular that was
central to the policy debates four years ago: @ kvay to recapitalize the
banking system.

In the last part of this paper, | focus more nafyosn the issue of the day,
the Euro crisis.

2. What's Wrong with Current Macro-economics

Before turning to a more general theoretical dismrsof the deficiencies
in the standard model, | want to discuss five lesyiés that have become part
of recent policy debates.

Current Policy Debates

A. The Multiplier 2

There has been considerable discussion of the toagnof the multiplier
associated with government spending, with criti€expansionary govern-
ment spending suggesting that it is low, zero,va@nenegative. They look at
the experience of different countries over longetiperiods. Such analyses
should be an important warning of the foolishndamiodless regressions. Of
course, when the economy is at or near full empkmytnthe multiplier (cor-
rectly measured) will be low. Even then, measurdrpesblems (GDP is not
a good measure of economic output, providing ontyased estimate of eco-
nomic performance when the share of governmentredipge increasey.
and econometric problems bedevil such analysestii&uuestion is, what
will the multiplier be when there is a high levdlmemployment and large
underutilization of capacity? Since we have not ttedlevels of unemploy-
ment and capacity utilization that we are now edgmeing since the Great
Depression of the 1930s—and the structure of tlmma@oy was markedly
different during the Great Depression than now—ehgmo way we can, with
confidence, extrapolate the experiences of previmst- Depression down-
turns to the current situation.

2 For a discussion of some of the issues raised heeeSolow (2012).
3 See Stiglitz, Sen, and Fitoussi (2010).
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Economic theory, though, provides a compelling famrk for analysis.
The problem is lack of aggregate demand. Governrspaending increases
aggregate demand. We can identify leakages (frafimgs and imports) and,
on the basis of that, calculate the multiplier. ditianal analyses, based on
downturns of short duration, focused on one-penudtipliers: two years
from now, the thinking went, the economy would pireably be back to full
employment, and the multiplier would be zero. Bhits tdownturn is long
term, so in calculating the multiplier, we shouldoulate the impacts not just
for this period, but for subsequent periods as.well

For the United States, this kind of analysis yieddsulti-period multiplier
(with reasonable values of savings and import caeffts) in the range of 1.5
to 2.

The next question is: are there reasons to belieaethere are reactions
from market participants that will amplify or reduthese effects, i.e., are
there "crowding in" or "crowding out" effects? Again normal periods, the
Central Bank, worried about an overheated econoaiges interest rates and
tightens credit, discouraging investment. The tessl that government
spending crowds out private investment. But now, Bed is committed to
keeping interest rates low and doing what it caméoease the availability of
credit. This explains again both why estimateshef multiplier based on nor-
mal periods are irrelevant, and why, in this cdke, multiplier will not be
reduced by crowding out of investment. There mayact, be crowding in of
investment—if government spending, for instancesgm public investment,
and public investment is complementary to privateestment. Alexander
Field (2011), for instance, makes a persuasive fmaste theory that infra-
structure investment during the Depression enhapeete-sector produc-
tivity, and that this helped lay the foundations $trong growth after World
War I1.

Barro-Ricardo, reasoning similarly, suggests that increased indebted-
ness of government will lead to more savings (featffuture tax liabilities).
There is little evidence of such an effect in reggrars; in fact, the Bush tax
cuts gave rise to soaring deficits, which weredfektd by savings falling to
near zerd. To believe in the Barro-Ricardo model, one woultvéhto hy-
pothesize that in the absence of the tax cut, gawould have been mark-
edly negative.

4 The St. Louis Fed tracks personal savings ratésomebsite at
http://research.stlouisfed.org/fred2/data/PSAVERTaxcessed October 31, 2012); the
historically low personal savings rates duringBush years are clear here. See also Delli
Gattiet al (2012a and 2012b).
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The criticisms of the hypothesis are well knownigmores capital con-
straints and distributive effects. Indeed, therey meen be "crowding in" of
consumption. First, if government spending is fighkreturn investment, in a
period such as the current one where governmenboeow at a negative
real interest rate, the government's balance shidlebe improved; thus (in
the world of rationality, in which taxpayers seeotigh the public veil), sav-
ings would be reducedMoreover, if, as we have already noted is the case
now, the downturn is likely to extend for severaripds, some of today's
savings will be for future consumption; with ratidexpectations, individuals
would then know that incomes in future periods Wwal higher than they oth-
erwise would have been, meaning that their lifetionelget constraint has
moved out. This leads to increased consumptionyt¢bi@ary and Stiglitz,
1983).

Of course, a good multiplier analysis takes intcoant the fact that differ-
ent kinds of expenditures have different multigie?what matters is not what
the average multiplier has been in the past, rteffect of a well-designed
expansionary policy today. We have suggested thetding on investments
in the US today on education or research has higaer multiplier, say, than
on contractors in Iraq. (Stiglitz, 2010c)

For some highly indebted countries, the additidmairowing to finance
expansionary investment oriented fiscal policy wdoabme at a high price;
they would have to pay increasingly higher interases, which might con-
strain what they could spend overall on output-exiizg projects.In princi-
ple, the market should realize this, in which ctse greater indebtedness
could lead to a lowering of interest rates. Butrehis no shortage of evidence
of market irrationality; and whether justified aotnif increased indebtedness
leads to higher interest rates, governments mag taemploy another strat-
egy, making use of the balanced-budget multiplier.

Traditional analyses suggested that the balancddetunultiplier is unity.
But well-designed increases in taxes and expermditaan have a balanced-

5 Government expenditures do not even have to besiments: if government consumption

expenditures and private consumption expenditurescamplements, then there will be
crowding in of consumption. Moreover, there is &eotchannel through which crowding in
of investment, to which we already alluded, takleega when government investment and
private investment are complements.

Rogoff and Reinhardt (2010) suggested, furthermdiat, increased indebtedness beyond a
90 per cent debt GDP ratio would lead to signiftbatower growth. Putting aside the fact
that their analyses ignored the central point weetemphasized—the forms of expenditure
and the circumstances of the economy make a bigreiifce—their work has since been
thoroughly discredited. See, e.g. Herndon, Asld, Rollin (2013) . (In addition, they ig-
nore critical issues of causality.)
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budget multiplier that is much larger, plausiblyidevthe traditional number,
e.g., tax hikes at the very top reduce consumpbypriar less than the in-
creased expenditures expand it. Taking advantagerafding in of con-
sumption and investment can further enhance trenbat-budget multiplier.

B. Contractionary Expansion’

There have been some discussions of instancesighwgbvernment cut-
backs have been associated with economic exparS@ne have suggested
that these benefits arise from supply-side respo(sgy., as a result of the
lower tax rates, now or in the future, a kind ofabaed-budget multiplier
emerges that is in the opposite direction of that fliscussed). But in situa-
tions such as the current one, where aggregatergkimdimiting output, sup-
ply-side responses can even increase unemploymenhave an adverse ef-
fect on output: the downward pressure on wagessstfié distribution of in-
come towards profits, lowering aggregate demands 3inggests that the few
instances of government cutbacks bringing on expansust be special and
peculiar. And indeed that is the case: they happémesmall countries that
had the good fortune to have exports expand manme ¢énough to fill the gap
in aggregate demand caused by reduced governmpahdixures. They are
also typically instances where (a) the countrgglitrg partners were growing,
so the export market was expanding; and (b) thextcpnad a flexible ex-
change rate, so it could quickly become more conmngeby lowering interest
rates or undertaking other policies that affect ékehange rate. Beyond ex-
change-rate management, government policies (indugblicies and even
budget policies) can influence the extent to whagports expand.

For Europe and America now, the notion that expoaslid fill the gap
created by reduced government spending is a chjraspeecially in view of
the current global slowdown.

C. Deleveraging

There are many in Europe and America who have pitineir hopes for a
quick recovery on deleveraging. There was exceasatpr(mainly household)
debt prior to the crisis—especially so once theshmy bubble had broken.
This indebtedness puts a damper on household smgendbwever, house-
holds are working down this debt. Once they dasasumption will recover.

" For an excellent discussion of these issues, seerB§aR10), Jayadev and Konczal (2010),
and IMF (2010).
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High levels of indebtedness do have an adversetefie consumption,
both because of the real wealth effect and becalifee effect it has in im-
posing borrowing constraints (which my own workioperfect capital mar-
kets, arising out of asymmetric information, hagpbasized). Still, it would
be foolish to think that even after deleveragingnsumption will return to
anything like it was before the crisis.

The use of representative agent models has obsalradwas going on in
the US before the crisis: the bottom 80% were camsg approximately
110% of their income. Even after they deleverageneafter the financial
sector is fully restored, we shouldn't expect thtenconsume, on average,
more than 100% of their income. With the top 20%ngéng for themselves
some 40% of national income, and with their savirage being roughly 15%,
one should expect a national savings rate of s®e-6omewhat higher than
we see today but somewhat lower than the prevailitgin the US in earlier
decades. The continuing rise in inequality providefurther argument for
why we should not expect a return of the savinggs t@pre-crisis levels.

The puzzle is why hasn't the US savings rate iseaven more (from
slightly more than zero to around 4.5% today). @hewer may have to do
with slow adjustments in consumption patterns, Wigice aspects perhaps not
adequately incorporated into the traditional models

If, of course, we do get recovery of the economgulgh consumption, we
should be worried: it would mean a return to uresnsible patterns of the
kind that marked the pre-crisis days.

(Interestingly, the representative agent model avitHinancial constraints
would suggest that leverage doesn’'t matter atlabt simply reflects an
ownership claim on a stream of returns—a transfenaney from debtors to
creditors; but such transfers have no effectsimrtiodel.§

D. The Liquidity Trap and the Zero Lower Bound

Before the crisis, many economists argued that taoygolicy was the
main vehicle for regulating macro-economic activitghich the government
carried out by manipulating interest rates. | hageer found convincing evi-
dence of this; indeed, the relationship betweehirerest rates and invest-
ment (especially outside of real estate) is harestablish. In most models, if

8 Of course, in an open economy model, if individuala country become indebted to those
abroad, it lowers their wealth, and thus their dtad of living. This just affects who gets
the benefits of the country’s output, not the levebutput or its rate of growth.
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nominal and real interest rates are both put irritfi@-hand side of a regres-
sion, nominal interest rates appear to have mopeitance.

In this crisis, the Fed (along with other centrahks) has lowered interest
rates to near zero—real interest rates have becwmyative-- without pro-
ducing much of a stimulative effect—indeed, farslékan was desired or
hoped. | was not surprised, knowing that this situewas only a result of the
flawed modeling of investment in the standard moudgiere credit availabil-
ity, risk, and risk aversion are given short shfifwill return to this subject in
more detail below.)

Those who believe in the standard model have stegjebat its funda-
mental problem is the "zero lower bound" on intereses, a variant of the
Keynesian liquidity trap. But the situation duritige Great Depression was
completely different from today’s. Then, prices wéalling at 10% a year, so
the real interest rate, as interest rates apprdanh®, was 10% Today, the
real interest rate is -2%. There is no reason lieveethat if (expectations of)
the inflation rate were to rise to 4% or even 6%d the real interest rate fell
to -4% or -6%, there would be a surge in investmafier all, there is excess
capacity in many sectors, and especially in retdtes Getting funds at a
lower rate is no reason to boost one's excess itap@io be sure, there is a
fast enough rate of inflation to make the realriege rate negative enough to
perhaps stimulate investment. But the uncertainty brought about big th
change in economic policy would itself have advef$ects on investmen)

Again, the use of overly simplistic models has olbed some potentially
important adverse effects of lower interest rabesluding lower long-term
interest rates achieved through Quantitative Easihgs would have the po-
tential to partially or totally offset the allegb@nefits assumed to arise, par-
ticularly if the interest elasticity of investmerst small. There are, for in-
stance, complex distributive effects. Traditionatlyer the long run, creditors
have been considered better off than debtors;ibimiy the case, the redis-
tributive effects seen in this scenario would bpested to enhance aggregate
demand. However, if debtors have long-term fixae+i@st contracts, and if

® What should matter (in the standard theory), ofrseufor investment is the real product
interest rate, not the real consumption interet, rand when there are large changes in
relative prices, as occurred during the Great Dsspo@, these can differ markedly.

Some (Woodford, 2003, 2009) have suggested that ishaquired is a credible commit-
ment to inflation (e.g., through price-level taiggf which implies when there is less than
normal inflation now, perhaps due to deflationarggsures arising from excess capacity,
there will be higher than normal inflation in théure). But even if the expected real inter-
est rate were the critical determinant of investnfamich we suggest it is not), there is no
way that the monetary authority could commit itselsuch a policy.

10
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there are groups like the elderly who are dependerthe income from gov-
ernment T-bills and bonds, the effects may welh tout to be negative. This
is especially so because the marginal propensitthefelderly to consume
may be higher than that of mortgagees. If QuaitéaEasing leads to com-
modity booms (a question that remains in contetithen there is a distribu-
tive effect from households to commodity produceiisich almost surely has
a downward impact on aggregate demand.

In a world of full rationality, as assumed in thaditional models, there is
a further negative effect: the long-term bonds thatFed is buying now will
be sold back at a capital loss. The governmerihisffect) buying long-term
bonds at a peak price. Therefore, under the BaicarBo hypothesis, house-
holds should rationally include the expected capiss in their budget con-
straints, and thus reduce consumption. (This iscdee whether or not ac-
counting rules require the government to recogtiizdoss, or whether or not
the Fed goes through machinations to avoid sethtiegh at a loss by holding
them to maturity.)

Finally, in the standard putty-clay model, firmbJeato get access to (long-
term) capital at a very low interest rate, will @s¢ in highly capital-intensive
technologies, because wages have not fallen as wmithe cost of capital.
But this means, at any given level of demand fdipotl employment will
actually be reduced. Thus, loose monetary polidayonaybe setting up the
conditions for a jobless recovery in the futureeivtoday the outlines of such
a situation are already visible. The knowledge theaker demand for labor
lies ahead affects consumption demand directlyiadidectly, as it puts fur-
ther downward pressure on wages, worsening thebdison of income.

(The import of this isot that we should have tight monetary policy. It is
that we cannot rely on monetary policy for our mey, and that other gov-
ernment policies have to be put in place to offisetpotential and real adverse
effects that we have described.)

E. The New Normal!

Finally, some have argued that there is a new nonve should just re-
sign ourselves to the acceptability of a 7% or &% of unemployment. It is
structural, they say, a result of the mismatch ofkers to jobs. There is much
to indicate that, while structural problems maysexihere is also a deficiency
in aggregate demand. If serious bottlenecks wdtetafg the labor market,
we would expect to see, for instance, wages fosdHaborers rising and—
given the downward rigidity of wages—fairly rapidnrups in average wage

11 See also Konczal (2011).
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en the downward rigidity of wages—fairly rapid rups in average wage
rates.

My own research with Bruce Greenwald and othereagiie¥ has em-
phasized the need for structural transformatiothassolution to the underly-
ing problem; but even then, we show that governnesipienditures can re-
duce unemployment and lift welfare; in addition, amgue that government
policies aimed at facilitating structural transfation can be particularly ef-
fective. The existence of a structural problem du#snean that we should sit
idly by and accept high levels of underutilizatmiiresources indefinitely.

3. Key Failings

Modern macro-economics grew out of an attempt toneile traditional
Keynesian macro-economics with micro-economics ¢@naald and Stiglitz,
1987a). There were two ways to achieve that retiation—try to adapt
macro-economics to the micro-economic model ofttime, or try to glean
from macro-economics insights about what was wrait) the traditional
micro-economic models and reform them accordinglyich of the main-
stream of economics took the former course. This avaironic state of affairs
because it was occurring just at the time thatdstaeth micro-economics was
itself under attack, from the proponents of thendeimperfect and asymmet-
ric information, game theory, and behavioral ecolcsm

The standard representative agent model, and thie tivat grew out of it,
had several flaws. It ignored information imperfeas, couldn't embrace
information asymmetries, and disregarded the insiflom game theory and
behavioral economics. My own research into equilibrmodels with asym-
metric information but rational expectations clgademonstrates that there
are many important phenomena that simply cannaxpéained even within
that model, even if it is able to explain many phena that the standard
model with perfect information fails to account.for

Once one went beyond the standard model, one eadidly explain mar-
ket failures, including markets that did not cldadeed, the presumption that
markets were efficient (Adam Smith's invisible hamehs reversed by the
Greeenwald-Stiglitz theorem (1986), which showeat thhenever there was
asymmetric information or imperfect risk markets-atthis, essentially al-
ways—markets are not constrained Pareto efficialir(g into account the
costs of obtaining information and creating riskrke#s). That has some im-

12 gee, for instance, Delli Gatt al, (2012a and 2012b).
13 see Stiglitz (1982).
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portant implications: privately profitable transaos may not be socially
desirable. The banks may have incentives to engagentracts with each
other that make, for instance, the economic systeme unstable (which they
did).

Ongoing work in financial economics and macro-ecenies is providing a
fuller taxonomy of the systemic biases in marké&icaltions, e.g., Jeanne and
Korinek's work (2010, 2012) showing that there rbayexcessive borrowing,
especially in foreign currencies, or Yildiz's wq011) pointing to excessive
leverage on the part of banks. The intuition behimese results is simple:
interventions (e.g., taxes) have a second-ordecdaffect on welfare, but a
first-order effect in shifting constraints, such salf-selection constraints,
incentive-compatibility constraints, or borrowingnstraints, and in the wel-
fare effects of the induced changes in prices aricke pdistributions. As
Greenwald and Stiglitz point out, in such situasiopecuniary externalities
mattert*

Today's standard model began from a frameworkdhitt, and couldn't,
embrace the kinds of market imperfections and nmaf&iéures that could
explain macro-economic behavior. There was no fal@gency costs or ex-
ternalities, no analysis of incentives for trangpay or non-transparency, and
no explanation of why financial institutions wolldve had incentive struc-
tures that led to excessive risk taking and shghted behavior.

While it is important to derive macro-behavior frenicro-foundations, it
is crucial that we derive it from thigght micro-foundations, consistent with
actual behaviol® And, indeed, it is hard to reconcile macro-behavioder
the old-fashioned standard micro-modelgh reasonable specifications, e.g.,
labor supply, risk aversion.

Over the years, as the deficiencies of the stanaedkel have become ap-
parent, a Ptolemaic attempt has been mounted tairré@pthrough such
amendments as adding on additional constraintsyelg for some individual
heterogeneity, etc. But as | explained in my Snhttture, these attempted
patches remain unsatisfactory. They obviously daile both of the recent
crises, proving themselves to be largely irrelevBart of the problem is their

14 Earlier, Stiglitz (1982) showed the welfare effecfschanges in price distributions as a
result of changes in investment allocations. Agairarkets were not in general (con-

strained) Pareto efficient.

Ironically, even much of their criticism of Keynansi behavior as being "untheoretical" is

itself ungrounded; it didn't take into account Mantel-Sonnenschein results showing that
micro-theory puts few restrictions on aggregate alenfunctions. Of course, if one makes
unreasonable assumptions, such as that all indilddare identical, then there are strong re-
strictions.

15
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tendency to focus too much on things of secondrardport and too little on
things of first-order importance. As | said befoadl, models are simplifica-
tions, and some may be useful in providing insights one problem, others
into another problem. The task before us is to tdate models that employ
the simplifications that are most relevant for ustending short-run macro-
economic behavior.

Among the central flaws of the standard model tgeexcessive reliance
on rational expectations, in ignoring distributi@md its failure to model the
credit system (banking, securitization), includjpaying insufficient attention
to crucial institutional details (e.g., the desighthe mortgage system). If
everyone were identical, these issues would b&evaat. Finance is uninter-
esting if the person can only borrow from hims@l§ | noted before, there
can't be information asymmetries (apart from asatézophrenia).

Rational expectations are particularly unhelpfuluimderstanding periods
of structural transformation, as when the economgsgfrom agriculture to
manufacturing or from manufacturing to the sengeetor economy—simply
because such transformations happen rarely, arse harticular transforma-
tions have never happened before. We have argaedhen Great Depression
is intimately associated with the former transitithhe Great Recession with
the latter.

The disparity between the standard model and yemlévitably leads to
intellectual incoherence on the part of policymakattempting to be guided
by it. For example, in the standard model, divaatfon leads to lower risk,
so policymakers argued for the removal of capitaitmls, unleashing the
free flow of capital across international bordergreby enhancing diversifi-
cation. And some policy makers actually ferventglidved in the model: as
the crisis erupted, they believed that diversifaratwould enable the US to
easily weather the coming storm.

But in the wake of that crisis, attention has &ldifto contagion. Contagion
suggests a disease. Countries that are more iptrdent are more likely to
suffer from contagion. Suddenly, interdependenctonger seems like such a
virtue. Indeed, in epidemiology (from which thenecontagion comes), the
appropriate response is quarantining the affligtatients.

A coherent model would incorporate the advantadesliersification
prior to the crisis and the disadvantages aftaisgssqand crises have been a
regular feature of the global economy since thégesf liberalization began,
in 1980). But none of the standard models did this.
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The underlying mathematical structures of the steshdnodel also have to
be changed: when there are non-convexities, rig&rsification can amplify
rather than reduce risk, and non-convexities areggsé/e in the economy (see
Stiglitz, 2010a, 2010b). Even before the crisigré¢hhad been work showing
how the architecture of the economic system cowdsen financial fragility,
leading to bankruptcy cascades and systemic risler{Aand Gale, 2000;
Greenwald and Stiglitz, 2003; Delli Gast al., 2006; Battistoret al, 2007,
2012a, 2012b; Gallegatt al.,2008). Since then, there have been many more
studies®

One of the most significant failures of the staddawodel was its inability
to provide an adequate analysis of the supply edlic{Greenwald and Sti-
glitz, 2003). Credit is not the same as money (@oun normal times, credit
supply and money supply are related). In standaedry, there is no credit
rationing, nor is there a liquidity “problem,” thgli, of course, in times of
crisis, the focus is on liquidity. The standardatyecannot explain the lack of
availability of credit—even to banks that are adldly "solvent" but illiquid.

Ironically, most macro- models, even those use€éntral Banks, do not
have a “banking sector’—yet it was problems in lmtiiat were at the heart
of the crisis. Not surprisingly, given the abseifea banking sector, most
macro- models do not have a “shadow banking seetitiier—and therefore
they have nothing to say about the shift from tlaaking to the shadow
banking sector, which has proven so problematiofwreconomy.

So too the standard models focused on the redl Tate, the rate at which
government can borrow. But what matters in borrgwimthe interest rate at
which companies can borrow, not the interest ratehach the government
can borrow, and the spread between the two isyigdriable, an endogenous
variable that has to be explained.

Nor did the analyses of banking regulation befareafter, the crisis in-
corporate basic insights of modern financial ecowermlike the Modigliani-
Miller theorem, suggesting that additional leverdges not improve the effi-
ciency of the banking system, or the Grossman-i&titiieorem, holding that
fundamental informational problems would arise my attempt to move to-
wards securitization of products like mortgages.

The fundamental point is that one cannot summahiedinancial sector in
a money-demand equation. (And even worse, the mdemand equation
doesn't reflect the realities of the modern finah@ector, where cash-
management accounts mean that there is essemnt@llypportunity cost to

% Haldane (2009), Haldane and May (2010), De Masil (2011).
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holding money, where most transactions are medidtesligh credit, not
money, and where most transactions are exchangessets, not income-
generating transactions).

While the standard model focuses too little attantin the determinants of
the supply of credit, it focuses too much attentorthe problem of intertem-
poral maximization—not surprising, given the higtat evolution of the
model. But such intertemporal maximization problepnsvide little insight
into the short-term variations in the level of comption (savings rates),
which are at the heart of short-term macro-econanalyses. And interest-
ingly, none of the policy discussions even refestioh models’

4. An Example: Bank Recapitalization

Earlier | remarked on the absence of detailed niogledf the financial
sector, including financial constraints and theedeinants of the supply of
credit. Summarizing the financial sector in a medeyand equation may
work (in some sense) in normal times, but not newin other times of crisis
(such as East Asia in the ‘90s).

Banks continue to play an important (though dintietd) role in the supply
of credit. They are the repository of institutiokabwledge (information) that
is not easily transferred; their internalizationimformation externalities re-
sults in better incentives for the acquisition miiormation. They are still the
locus of most SME lending (and variability in SMivestment and employ-
ment is central to understanding macro-economiialudity).

Without good models of banking, monetary authasitiead little to say
about the best way of restructuring banks. Theilitalto restart lending to
SME’s in the aftermath of the crisis should notabsurprise; but it is not, as
some have suggested, just the standard liquidity, Wwhere Keynes focused
on the difficulty of getting interest rates to zehow could it be, with interest
rates near zero and real interest rates negatig®eR it arises from the fact
that even zero T-bill rates may not induce bankkemol (Greenwald and Sti-
glitz, 2003).

17 part of the reason is that with durable goods flthe of consumption services is detached
from the flow of expenditures, which can be affdct®y borrowing constraints, expecta-
tions, and perceptions of risk, including the redkunemployment. While these variables
can be incorporated into a more fully specifiectitémporal maximization model, doing so
is complex, and doing so in a way that is adeqfatshort-term macro-economic analysis

requires models with enough heterogeneity to inm@fe some who are capital constrained
and some who are not.
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Much of the discussion paid little attention to #@nsequences of how
banks would be recapitalized (except among somehmaesrof both the Bush
and Obama Administrations, who suggested that fgrivaoney was better
than public money—in spite of the unimpressive rdaaf the private sector
prior to the crisis, wasting money on a scale bdyte ambitions of most
governments). The implicit assumption was that barakagers would treat
government-provided funds just like any other seust funds. But an alter-
native, and perhaps more plausible assumptioras ih the absence of a
change in control, bank managers would maximize ekgected utility of
profits to the old owners (caring little about tie¢urns to the government).

Consider the problem facing many governments: vérdth provide funds
through preferred shares or equity. We can analygeconsequences by hy-
pothesizing that the bank maximizes the utility @f)the profits accruing to
private ownersg,

Max EU ()
wherer = max {(1 —o)(Y — rB — ;By), 0}

wherea represents the dilution to government (throughreshand/or war-
rants), § is the coupon on the preferred shareg,Bthe capital injection
though preferred shares, and r is the cost of (@owent insured) deposits to
the bank. (U” < 0 reflecting risk aversion.)

We can distinguish three states of nature (assumégan order the states
by the level of macro-economic activity, denotedpy

(a) 6<6, : bank goes bankrupt
(b) 8:<6 < 6,: old owners make no profit, but bank does nobagokrupt
(c) 6> 06,: bank makes profit for old owners, preferred ebare fully paid

Different financial arrangements affect the sizeeath region and the
weight put on each. If the government charges &umadally fair interest rate
on preferred shares, thep>r, so the region in which old owners make no
profit is actually increased. On the other hand, ldrger the fraction of gov-
ernment compensation that takes the form of shdtressmaller the region (a)
and (b), and the less distorted is the decisionmgak

It is easy to show in this simple model that th&mal way to provide fi-
nance to banks is full share ownership, while tloestv(with respect to deci-
sion making) is injecting capital just through mmeéd shares (the route actu-
ally chosen).
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A full modeling of the banking sector is obvioustyore complex. But
what should be clear is that the simplistic maonodels had little if anything
to say about these critical issues—and much ottieentional wisdom was
simply misleading.

5. Asking the Right Question&®

Despite the flawed assumptions underlying the stahchodel, confidence
in it persisted partly because attention was dekett the wrong question. The
real objective of macro-economic models is notiipriove our forecast a little
bit when things are going well, but to predict thay” events, critical turning
points, like the beginning of a recession. The lasselfare in failing to pre-
dict and deal well with the financial crisis—a lossoutput in Europe and the
United States that now amounts to trillions of ddl—is an order of magni-
tude greater than any gain that might have aris@n fin increased ability to
fine-tune the economy when things are going nogmall

The three questions it should have focused oniardne context of deep
downturns:

1. What causes economic fluctuations?
2. How do we explain rapid declines?
3. How do we explain slow recoveries?

The standard model’s failings with respect to ting fare particularly tell-
ing: it assumed that the sources of the disturtsanege exogenous "technol-
ogy shocks," not endogenous—not the credit andr dibbbles. What is re-
markable is that such endogenous disturbancesbeereat the root of major
fluctuations since the beginning of capitalism. Yle¢ standard models ig-
nored history (Kindleberger, 1978), as well as thgcal advances (Minsky,
1982) that could have offered possible explanatiohghese endogenous
fluctuations.

In the standard neo-classical model, the econormmybhéfers that help ab-
sorb shocks, rather than amplify them. Moreovethaabsence of war, state
variables (that seemingly should be determininghneoac behavior) change
slowly. Why, then, can the state of the economyngkaso quickly? Models
with financial market imperfections (Greenwald-8tay 1987b, 1988a,
1988b, 1988c, 1990, 1993a) give rise to financ@lekerators and provide
part of the answer; the fact that DSGE models hawerporated such con-
straints in recent years is a move in the righeation. But | don't believe that

18 This section draws upon Stiglitz (2011).
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even these fully account for the seeming “fradiligf the economy. A
broader range of models needs to be consideregli(&t2011, 2012).

In many ways, the most important puzzle is howxplan slow recover-
ies. After all, the country’s physical, human, aratural resources today are
essentially the same as they were before the cystsoutput in some coun-
tries is still lower than it was before the cridisa representative agent model,
even debt would not be a problem, since it wouldrieemey we owed to our-
selves: it doesn't change net worth. And if debdsdmatter, it implies that
distribution also matters and in fact that disttibn is of first-order impor-
tance. But our standard macro- models, which tyyigey scant attention to
distribution, now cannot enlighten us as to whshibuld matter so much. But
even if debt matters, in the standard neo-classitalel, there is still a full
employment equilibrium. One might have thought thaltcy analyses would
focus on what that equilibrium looks like and how might attain it. By con-
trast, some of the policy prescriptions seem toehas move away from that
equilibrium: lowering wages could lower aggregatndnd, leading to still
more unemployment.

With Bruce Greenwald and several of my other coless, we have con-
structed models in which economic downturns, sictina current one, persist
because, in the process of structural transformatiwse in the dying sector
get "trapped” by mobility costs. Government spegdend especially indus-
trial policies, can lead to higher output and loweemployment, thus facili-
tating the transition.

6. The Fundamental Flaws in the Eurozone Framework

The Euro was a political project, conceived to halimg the countries of
Europe together. It was widely recognized at theetthat Europe was not an
optimal currency are.Labor mobility was limited, the countries’ econesi
were vulnerable to different kinds of shocks, ameré were divergent long-
term productivity trends. While it was a politigaioject, the politics was not
strong enough to create the economic institutiba$ might have given the
Euro a fair chance of success. The hope was tlettowe, that would hap-
pen. But, of course, when national economies weisgdwell, few felt the
impetus to “complete” the project, and when a srigially occurred (with the
global recession that began in the United Stat&9@8), it was hard to think
through carefully what should be done to ensurestiveess of the Euro.

19 See Mundell (1961).
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| and others who supported the concept of Europgagration hoped that
when Greece found itself in crisis, in January 2E@opean leaders would
display both an understanding of what needs todme ¢io ensure the stability
of Greece and the survival of the Euro and enoughnaitment to European
solidarity to ensure that the requisite steps wadertaken. That did not hap-
pen, and, swiftly, a project originally designedtiong Europe together be-
came a source of divisiveness. Germans talked abBatdpe not being a
transfer union—a euphemistic and seemingly prieciplvay of saying that
they were uninterested in helping their partnesghay reminded everyone of
how they had paid so much for the reunificationG&rmany. Not surpris-
ingly, others talked about the high price they pau in World War Il and the
enormous German debts that had been forgiven artieof the War. Selec-
tive memories played out, as Germans talked alh@utangers of high infla-
tion; but was it inflation or high unemployment thead brought on the Na-
tional Socialist government? Is it inflation or umg@oyment that will fuel the
political unrest that lay ahead?

Greece was castigated for its high debts and tfiti was natural to
blame the crisis on excessive profligacy, but aghare was selective mem-
ory: Spain and Ireland had low debt-to-GDP ratind a fiscal surplus in the
years before the crisis. Therefore, no one coudginbl these countries’ pre-
dicament on fiscal profligacy. At the same timewds clear that Germany’s
prescription—more severe and more effectively ezddr budgetary cut-
backs—was not going to help Greece climb out ohdke. On the contrary,
there was every reason to believe that this veegguiption—known as aus-
terity—would deepen the crisis. Indeed, by so nestly showing their pro-
found ignorance of the fundamentals underlying ¢thisis, the authorities
scared the markets. Even if they had understood wha at stake, even if
they repeatedly reiterated their commitment to Eneopean project, their
display of enormous resistance to undertaking #neessary reforms the
European frameworlsurely contributed to the markets’ loss of confickn
helping to explain why each of the so-called resogasures turned out to be
only temporary palliatives.

In the remainder of this section, | describe sdwafréhe underlyingstruc-
tural properties of the Eurozone that, if not make thetiooation of this cri-
sis or the occurrence of future crises inevitabkrtainly make them likely.
(What is required is not so much the structuraustipent of the individual
countries, but the structural adjustment of theoEframework.) Many of
these are associated with rules that reflecteséioeclassical model, with the
associated neo-liberal policy prescriptions fasaie (in some circles) at the
time of the creation of the Euro.
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Europe made two fundamental mistakes: First, ihened in its “consti-
tution” these fads and fashions, the concerns eftithe, without providing
for enough flexibility when responding to changitigcumstances and under-
standings.. And secondly, it failed to notice the¢n at that time, the limita-
tions of the neo-classical model had been widelgosgd—the problems
posed, for instance, by imperfect competition, iinfation, and markets to
which | referred earlier. Likewise, the neo-claakimodel failed to recognize
the many market failures that require governmetgrugntion, or in which
government intervention would improve the perforoenf the overall econ-
omy. Most importantly from a macro-economic persipe¢ there was the
widespread belief that so long as the governmemtaiaed a stable macro-
economy—typically interpreted as maintaining pratability—overall eco-
nomic performance would be assured. By the samentak the government
kept budgets in line (kept deficits and debts waitthie limit set by the Maas-
tricht Convention), the member countries’ economigrild “converge” so
that the single currency system would work. Thenfiers of the Eurozone
apparently thought these budgetary/macro-conditiaese enough for the
countries to converge, i.e., to have sufficientriigrity” for a common cur-
rency to work. They were wrong. Equally misguidedswhe focus of the
founders of the Eurozone on government failure,matket failure, and thus
they circumscribed the actions that governmentsdctake, setting the stage
for the market failures that would bring on the &arisis.

So too, much of the framework built into the Eunseamight have en-
hanced efficiencyjf Europe had gotten the details right and if theon
classical model were corredBut the devil is in the details, and some of the
prescribed provisions led to inefficiency and ibhdity. The following para-
graphs illustrate what | have in mind.

Free mobility of factors without a common debt k#dlinefficient and un-
stable allocation of factorsThe principle of free mobility is to ensure that
factors move to where (marginal) returns are higreexd if factor prices are
equal to marginal productivity, that should happguat what individuals care
about, among other things, is the after-tax retdonbor, and this depends
not only on the marginal productivity of labor ftme neo-classical model) but
also on taxes and the provision of public goodse§ain turn, depend in part
on the burden imposed bgherited debt.This can be seen in the cases of
Ireland, Greece, and Spain. All three were facowering levels of inherited
debt (a debt that had not swollen to its currem¢lle by making investments
in education, technology, or infrastructure, i#arough the acquisition of
assets, but through financial and macro-economstrnianagement in the case
of Greece and Ireland or as a result of a crisis was not of their own mak-
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ing, in the case of Spain). This implies migrateaay from these highly in-
debted countries to those with less indebtedness, when marginal produc-
tivities are the same; and the more individuals enout, the greater the
“equilibrium” tax burden on the remainder becomas;elerating the move-
ment of labor away from an efficient aIIocati’é’r(Of course, in the short run,
migration may bring positive benefits to the crisuntry, as it reduces the
burden of unemployment insurance and enhances diorpeschasing power
as the remittances from abroad sent by the emgnaditin. Whether these
“benefits” to migration outweigh the adverse efeat the short run noted
above is an empirical question. The outward migradlso hides the severity
of the underlying downturn, since it means thatthemployment rate is less,
possibly far less, than it otherwise would Be.)

Free mobility of capital and goods without tax hamization can lead to
an inefficient allocation of capital and/or redutiee potential for redistribu-
tive taxation, leading to high levels of after-t@xd transfer inequalityCom-
petition among jurisdictions can be healthy, ber¢hcan also be a race to the
bottom. Capital goes to the jurisdiction that takeat the lowest rate, not
where its marginal productivity is the highest. dampete, other jurisdictions
must lower the taxes they impose on capital, andestapital is more une-
qually distributed than labor, this reduces thepscior redistributive taxation.
(A similar argument applies to the allocation oillsk labor.) Inequality, it is
increasingly recognized, is not just a moral issuaffects the performance of
the economy in numerous ways (Stiglitz, 2012).

Free migration might result in politically unaccepte patterns of location
of economic activityThe general theory of migration/local public gedths
shown that decentralized patterns of migration mail result in inefficient
and socially desirable patterns of location of eoit activity and concen-
trations of population. There can be congestion ayglomeration external-
ities (both positive and negative) that arise frioe® migration. That is why
many countries have an explicit policy for regiodalelopment, attempting
to offset the inefficient and/or socially unaccdy¢apatterns emerging from
unfettered markets.

In the context of Europe, free migration (espegithiat arising from debt
obligations inherited from the past) may resultdepopulation not only of
certain regions within countries but of certain mivies. One of the important

20 |nterestingly, this problem has long been recoghirethe theory of fiscal federalism/local
public goods. See, e.g., Stiglitz (1977, 19838319.

2L By the same token, if some of the burden of taxatipimposed on capital, it will induce
capital to move out of the country.
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adjustment mechanisms in the United States (whigres a common cur-
rency) is internal migration; and, if such migratileads to the depopulation
of an entire state, there is limited conc&rBut Greece or Ireland are, and
should be, concerned about the depopulation of kioehelands.

The single-market principle for financial institotis and capital, too, can
lead to a regulatory race to the bottom, with aidesome of the costs of the
failures borne by other jurisdiction$he failure of a financial institution im-
poses costs on others (evidenced so clearly iorikis of 2008), and govern-
ments will not typically take into account these@ss-border costs. That is
why either there has to be regulation by the hoshtry (Stiglitz and mem-
bers of a UN Commission of Exper2010), or there has to be strong regula-
tion at the European level.

Worse still,confidence in any country’s banking system resttighlg on
the confidence in the ability and willingness & thank’s government to balil
it out—and/or in the existence of (1) institutiofi@meworks that reduce the
likelihood that a bailout will be necessary, (2gsfl funds set aside should a
bailout be necessary, and (3) procedures in placertsure that depositors
will be made wholeTypically, there is an implicit subsidy, from whibanks
in jurisdictions with governments with greater batl capacitybenefit. Thus,
money flowed into the United States after the 20@bal crisis, which fail-
ures within the United States’ financial system hmdught about, simply
because there was more confidence that the UntedsShad the willingness
and ability to bail out its banks. Similarly, todayEurope: what Spaniard or
Greek would rationally keep his money in a locailhavhen there is (almost)
equal convenience and greater safety in putting & German bank?Only
by paying much higher interest rates can bank$i@se countries compete,
but that puts them at a competitive disadvantagé;the increase in interest
rate required may be too great—the bank would dyiekpear to be non-
viable. What happens typically is capital flight,( the current case, what
has been described as a capital jog: the surmisetithat capital is leaving,
but that it is not leaving faster). But that setsriotion a downward spiral: as
capital leaves, the country’s banks restrict legdthe economy weakens, the

2 Some see an advantage: buying influence over thamto’s senators because it is less
expensive.

2 The exit from Spanish banks, while significant--dedding to a credit crunch--has been
slower than some had anticipated. This, in tig@ consequence of institutional and market
imperfections (e.g., rules about knowing your cosn designed to curb money launder-
ing), which, interestingly, the neo-classical modeiderlying much of Europe's policy
agenda ignored. There is far less of a single etahan is widely thought to exist.
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perceived ability of the country to bail out itsnlia weakens, and capital is
further incentivized to leave.

There are two more fallacies that are related ¢octirrent (and inevitable,
in the absence of policy and structural reformg@yifas of the Eurozone. The
first is the belief that there are natural forcesdonvergence in productivity,
without government intervention. To be sure, theaa be rising returns (re-
flected in clustering), the consequence of whicth& countries with techno-
logical advantages maintain those advantages, suttiese are countervailing
forces brought about by government (industrialjques. But European com-
petition laws prevented, or at least inhibited hspolicies®*

The second fallacy is the belief that it is necasaad almost sufficient by
itself, for good macro-economic performance to hiaveand stable inflation
maintained by the monetary authorities. This leth®o mandate of the Euro-
pean Central Bank to focus on inflation, in cortttasthat of the Federal Re-
serve, whose mandate includes growth, employmemd, (aow) financial
stability. The contrasting mandates can lead t@specially counterproduc-
tive response to a crisis especially one accomgalyecost-push inflation
arising from, say, high energy or food prices. Whie Fed lowered interest
rates in response to the crisis, the continuingticihary concerns in Europe
meant that the Fed’s actions were not matched thyctns there. The up-
shot was an appreciating Euro, with downward effext European output.
Had the ECB taken actions to lower the Euro’s ergkavalue, it would have
stimulated the economy, partially offsetting th&eefs of austerity. As it was,
it allowed the US to engage in competitive devaduahgainst it.

These beliefs also meant that the ECB (and CeBaaks within each of
the member countries) studiously avoided doinglangtabout the real-estate
bubbles that were mounting in several of them. Tas in spite of the fact
that the East Asia crisis had shown that privatgéesenisconduct—not that of
government—could bring on an economic crisis. Eargpnilarly paid no
attention to the run-up in current-account balamece®veral of the countries.

Ex post many policymakers admit that it was a mistakegtmre these
current-account imbalances or financial market sges. But the then under-
lying ideology provided no framework (it still da€g for identifying good
“imbalances,” when capital is flowing into the cognbecause markets have
rationally identified good investment opportuniti@d distinguishing them
from bad ones, i.e., those that are attributableadket excesses.

24 Even the World Bank has changed its views on indugtolicies; yet views about industrial
policies are to a large extent enshrined in theoEame’s basic economic framework. See
Lin (2012), Lin and Stiglitz (2013), and Lin, Patehd Stiglitz (2013).
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The immediate problem

The most immediate problem facing the Eurozondas ¢reating a single
currency took away two of the critical adjustmergamanisms (interest rates
and exchange rates) and didn’'t put anything irrthkeice. The United States
has an economic framework that deals with moshefgroblems described
earlier: two-thirds of all government expenditucesur at the national level,
and the states are restricted (by their own canigtits) from incurring debt,
other than for capital projectsMost banks rely on Federal deposit insurance.
States are not restricted from engaging in “indaistolicies,” and poorer
states have actively recruited firms to locatehiirtjurisdictions?

Some hoped that internal devaluation would servarasffective substi-
tute, i.e., domestic wages and prices would fallt Bhere are three funda-
mental problems with this solution: (a) it is haodcoordinate such decreases,
and in the absence of such coordination, therébedarge and costly changes
in relative prices; (b) because debt is denominaieduros, and thus is not
contingent on domestic wages and prices, debt harderease—with ad-
verse consequences seen in bankruptcies and disrsimf the domestic fi-
nancial system; (c) the decrease in collateralesaland incomes (especially
relative to debts) would have tightened financiahgtraints, with first-order
adverse effects on the economy. Most importanflyinternal devaluation
were an effective substitute for nominal devaluatiahen the gold standard
would not have been an impediment to adjustingh® disturbances sur-
rounding the Great Depression; it would not havenbthe case that those
countries that abandoned the gold standard eavbatd have done better. In
the case of Argentina prior to its 2001 crisiscesi did fall, but not enough—
again, an internal devaluation is not a substifimt@xchange-rate adjustment.

Europe has responded to the crisis by refusingaognize that there were
any structural problems with the EU arrangemenitee the IMF and the US
Treasury in so many other crises (including the&0fsis), it initially saw
the problem as a liquidity crisis, a temporary lo§sonfidence; if the IMF,
ECB, and the Commission showed that they stoodnbebach of the coun-
tries, confidence would be restored and the cress®lved. All that was re-
guired was a temporary injection of funds (a loathe bank or the country).
But, of course, such loans don’t improve the batasizeet of the country (or

% These constitutional requirements have, in receats; been subverted by the creation of
unfunded pension liabilities, which may create witthe States some of the same adverse
dynamics described earlier for Europe.

26 However, this has created, to some extent, a atteetbottom, the adverse dynamic that we
described as characterizing Europe.
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the bank), and if the problems are more fundameth&n they can have
negative effects on other claimants, especiallth@ bailouts are senior to
other creditors and even more so if a high intenatst is charged. That's why
the East Asian bailouts and the Argentine bailbais little discernible effect.

It is not surprising that neither did the Europsamereign bailouts; it is only
surprising that it took Europe’s leaders so longdoognize this. Later, the
ECB lent money to the banks, to lend onward to gbheernments, to help
support bond prices (lower sovereign yields), ie thng-term refinancing

operation (LTRO) program. Because the money pravigethe banks was
lent at close to a zero interest rate, and the vankild lend the money on-
ward at much higher rates, this program was, iecgffa massive gift to Euro-
pean banks. The fact that European officials lockethe take-up of the pro-
gram as a measure of “success” (as well asetmporaryreduction in sover-

eign risk premiums) was perhaps symptomatic ofck & understanding of
the underlying problems. To be sure, there werkakéects from the hidden

recapitalization of the banks. But the effects omeseign risk premiums were
temporary: only coercion would induce them to paremdly put a dispropor-
tionately large fraction of their balance sheehiese highly risky assets.

Indeed, there was something especially peculiantaBarope’s attempt at
a bootstrap operation, whereby lending to the gowent would help bail out
the banks, and lending to the banks would helpddithe governments.

But at least this bootstrap attempt didn't have aldgerse effects of aus-
terity: predictably, austerity brought growth dowamd as austerity spread
throughout Europe, it helped bring on a Europeattewiecession, weakening
the banks at the same time that it had disappgjriigcal benefits. As growth
slowed and the ranks of the unemployed increass@nues declined (from
what they otherwise would have been) and experadit(#.g., for unemploy-
ment benefits) climbed.

European officials who prescribed austerity sugggstvhen these pro-
grams were first adoptéd that by now those who adopted their programs
would be on their way to restored prospefityihey have been wrong, and
repeatedly so. They have repeatedly underestimidwednagnitude of the
downturn that their policies would bring about, a®da result, they have con-

27 For example, British Conservative David Cameron inApsil 2009 speech, “The Age of
Austerity,” expounded on austerity not as just arsterm strategy but as a philosophical
shift that would restore the vibrancy of Britain'soeomy. Without it, he said, “[W]e risk
becoming once again the sick man of Europe. Owvery will be held back, and our chil-
dren will be weighed down, by a millstone of deffitie actual results of austerity in Britain
have not lived up to his promises, to say the least

2 This section is a revised version of the prefacstiglitz (2012).
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sistently underestimated the fiscal benefit thatuldobe derived: deeper
downturns inevitably result in lower revenues anghar expenditures for
unemployment and social programs. Though they theto shift the blame

back on to the crisis countries for missing thedigargets, the fact is that it is
their misdiagnosis of the problem and the resultimgng prescription that

should be held accountable. Spain and Greece &epression—there is no
other way to describe the situation—and that dejwess largely a result of
misguided policies foisted on these countries (gotneir own leaders are to
blame, for having acquiesced, but only as seeiathgps wrongly, that the
proposed “solution” was better than the alternative

Today, the problem in Europe is inadequate ovedelinand. As the
downturn continues, banks are less willing to ldmaysing prices decline, and
households become poorer and poorer and more aiceft the future, de-
pressing consumption further. Europe’s problem yodalack of aggregate
demand, and austerity exacerbates that problem.

No large economy—and Europe is a large economy-évas emerged
from a crisis at the same time that it has impaaesterity. Austerity always,
inevitably, and predictably makes matters worsee ©hly examples where
fiscal stringency has been associated with recoaeeyin countries where
reductions in government spending are offset byeiges in exports. These
are generally small countries, typically with flebe exchange rates, and
where trading partners are growing robustly. Buait tis hardly the situation
confronting Europe’s crisis countries today: theajor trading partners are in
recession, and each has no control over its exehaef®

European leaders have recognized that Europe’slgonsbwill not be
solved without growth. But they have failed to eplhow growth can be
achieved with austerity. Instead, they assert Wist is needed is a restora-
tion of confidence. However, austerity will not rioyi about either growth or
confidence. Europe’s sorry record of ultimatelyddipolicies—after repeated
attempts to fashion patchwork solutions for ecomopmoblems it was misdi-
agnosing—have undermined confidence. Because #ysteas destroyed
growth, it has also destroyed confidence, andaaititinue to do so, no matter
how many speeches are given about the importancendilence and growth.

The austerity measures have been particularly eéotiffle, because the
market understood that they would bring with theroessions, political tur-
moil, and disappointing improvements in the fispakition, as tax revenues

2 Alesina and Ardagna (2010) have tried to propatfsedea that expansionary contractions
are possible. But there is a growing consensudtieatanalyses are badly flawed, and that
that is not the case. See, e.g., IMF (2010), B&@t0), and Jayadev and Konczal (2010).
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declined. Rating agencies have downgraded countnsguting austerity
measures, and rightly so. Spain was downgradetieafirst austerity meas-
ures were passed: one of the rating agencies bdlithat Spain would do
what it promised, and it knew that that meant loawgh and a worsening of
its economic woes.

By the same token, while structural reforms will ibgortant for future
growth and standards of living in many of the Ewap countries, including
those currently afflicted with crisis, structuraferms take time. They affect
long-term standards of living, but structural riges did not precipitate the
crisis. It was a financial and real-estate crigiattdid thaf’ Most of the
structural reforms are supply-side measures, buhated, the problem today
is an inadequacy of demand; worse, many of thetstral reforms will exac-
erbate that problem, especially those that end Mitler wages and have ad-
verse distributional effects.

Responding to the crisis

This analysis of the fundamental flaws underlying Eurozone suggests a
set of policies thatighthelp resolve the crisis. | sayight these reforms are
necessary to make the Euro work, but they are ecéssarily sufficient. The
divergence between an optimal currency area andetimezone—the diver-
gences, for instance, in economic structures that give rise to desired
changes in exchange rates, either in the shorinruesponse to shocks, or in
the long run in response to systemic differencegsraductivity and inflation
trends—may be too large to make a system of aesitigkency work.

Mutualization of debt

The first necessary reform is a common fiscal fraor&—more than and
fundamentally different from an austerity pact,aostrengthened version of
the growth and stability pact. As | noted, it wad averspending that brought
on Spain’s or Ireland’s problems.

One of the basic problems confronting the Eurozisnéhat current ar-
rangements have effectively meant that countriese vi@rrowing in a cur-
rency over which they had no control—much like depieng and emerging
markets that borrowed in dollars or Euros. Theradsisk that the US will
ever default on its debt, owed in dollars, simpbcduse it controls the print-
ing presses (a fact that at least one of the ragencies seems unaware of).

30 As is the case in the United States, there mayeleeet problems: structural transformation
that is required by the decline in manufacturingpkEryment and globalization.
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The value of those dollars might diminish wereoitrésort to such measures,
but (politics aside) there is unlikely to be anyeet of sufficient moment to
change expectations of inflation so dramaticallyoalsring on a crisis.

What is required then is “mutualization” of debt—rBpean-wide debt,
owed in Euros. This would make Europe’s debt simidaAmerica’s debt, and
with Europe’s overall debt-to-GDP ratio lower thidwat of the US, presuma-
bly interest rates would be comparable. Such miztatadn would lower in-
terest rates, allowing more spending to stimulag économy and restore
growth.

Mutualizaton of debt could be accomplished throaghumber of institu-
tional mechanisms (Eurobonds, ECB borrowing andeoding to nations).
How to design such a system (in a way that didleed to excessive borrow-
ing) would take me beyond this paper. For nowyridy note: the position of
some in Europe against such mutualization—claintived Europe is a trans-
fer union—is wrong on two counts:

(a) It exaggerates the risk of default, at leastribks of defaultf debt is
mutualized. At low interest rates, most of theisriountries should have no
trouble servicing their debfs.

Of course, in the absence of debt mutualizatioereths a serious risk of
partial default (which has already happened inctiee of Greece). The irony
is that existing arrangements may actually lealhtger losses on the part of
creditor countries than a system of well-designetuadization.

(b) Any system of successful economic integratiarstninvolve some as-
sistance from the stronger countries to the wedRére desirability of such
transfers, even in the absence of economic integratvas evidenced by the
Marshall Plan after World War 1l and the large dilrgiveness of Germany
by the Allies. More recently, Europe itself has\pded substantial funds to
new entrants, to enable their economies to convyerge

A common financial system

The second necessary reform is a common bankingrsyswith deposits
insured by a European-wide deposit insurance fand,with common regu-
lations and a common approach to resolution ofluesd banks. | have al-
ready explained why a common deposit insurance fanequired: without
that, funds will flow from the banking system of éak” countries to the
banks in strong countries, weakening further thalseady having problems.

31 The exception is Greece, for which there has ajréaen debt restructuring.
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But without a common regulatory system, a systemh & common deposit
insurance scheme could be open to abuse.

But a common regulatory system should have scop¢afing different
macro-prudential stances in different countries,esen regions within a
country. We described earlier how having a singtatél Bank took away an
important instrument of adjustment—the interest.r&ut there are a host of
other regulatory provisions (such as capital adeguaquirements) that can
be adjusted according to the macro-economic cirtamees? Lending stan-
dards for mortgages should, for instance, be tiggdeat a place or time where
there appears to be the risk of a bubble forriing.

Further reforms that are desirable and perhaps egeessary if the Euro
is to survive entail a move towards tax harmonargtrestricting the race to
the bottom in capital taxation, and eliminating thistortions caused by tax
competition among countries. Industrial policieattiwould allow those be-
hind to catch up are necessary to prevent furtivergences within the coun-
tries of Europe.

Towards debt restructuring

For most Eurozone economies, these reforms wooltdydw, suffice. But
there may be some (like Greece) where the cumalampact of past mis-
takes (not only their own past budgetary mistakes,also those that were
forced on them in the early responses to the Fisisuch that more is needed.
They will have to restructure their debts.

Debt restructuring is an essential part of capwitaliEvery country has a
bankruptcy law that facilitates the restructurirfgdebts in an orderly way.
Though after the Argentine crisis there were chiisthe creation of sover-
eign-debt restructuring mechanisms, one of PresiBash’'s many sins was
to veto that initiativ&. In the subsequent years, when there were no sover
eign-debt crises, there was little concern abosatitisue. Elsewhere, | have
described what such a mechanism might look likégl, 2010b¥°. But in
the absence of such a mechanism, countries haa&t tn their own—as Ar-
gentina showed were possible.

32 One of the lessons of the crisis was that monetatkorities relied excessively on interest
rates.

33 This was evidenced, for instance, by a rapid irséa housing prices relative to income, or
by an abnormally rapid expansion of credit.

34 Though a few others joined in opposition.

% There is also need in many cases for private detucturing, e.g. of mortgages. For how
this might be done, see Stiglitz and Zandi (20X2Jtiglitz (2010c).
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But if some country needs debt restructuring toaeck growth, it should
be done quickly and deeply. And one shouldn’t feelsorry for the creditors:
lenders have been receiving high interest ratésctafg such risks¢ There is
some evidence that, on average, they are more dbanpensated for such
risks. By the same token, as we noted earlierctisés to the economies doing
the restructuring may be less than widely assurBeth theory and evidence
suggest that countries that do such restructurang later regain access to
global financial markets, often quickly; but evéngoing forward, countries
have to rely on their own savings, the adverse equsnces may be far less
than the benefits they receive from the debt resiring®’

Argentina has also shown that there is life afetcind that there are large
benefits to the reform of monetary arrangementiedd, there are good reasons
to believe that a deep debt restructuring will hpesitive benefits—providing
more fiscal space for expansionary policies, sg Esmthe government does not
have a primary deficit. It is important that théoterrite-down be deep—other-
wise, the lingering uncertainty about the pos$ibdf another debt restructuring
will cast a pall over the recovery. And becauséhefuncertainty about future
growth, and therefore of debt sustainability, GDBexed bonds may represent
an effective form of risk-sharing (which can beugbt of, at the sovereign
level, as the equivalent of the conversion of detat equity, at the corporate
level—see Miller and Zhang, 2013, and Griffith-Jen2013).

The end of the Euro?

The analysis of this paper has suggested that @ctsor the 17-nation
Eurozone’s survival, in its current form, are blel& end, as was its creation,
is as much a matter of politics as economics. Eeanpeaders continually
affirm their commitment to do what is required tskin it; but at the same
time, key European leaders have shown that theyoledeem to understand
what is required to sustain it, and have ruledroany of the necessary meas-
ures. They have continually repeated a mantra—ethathas to restore confi-
dence and grow the economy—as they have put fogthsares that have un-
dermined long-term confidence and have put the@wogrinto recession.

Even when most European leaders seem to have allgrgrasped what is
required, there are two overriding shags: can tmdyeve the unanimity re-
quired, given differences in the perspectivesyasts and politics in the differ-
ent countries; and can they achieve the requigiteements fast enough?

36 Or they should have done so, had they done theiddigence.

87 As the paper by Sandleris (2012) points out, tretscmay be less related to those imposed
externally, and more related to failures of theagament to deal effectively with the inter-
nal disturbances associated with debt restructudrgy, to the financial system (banking, in-
surance, and pensions).
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The incongruence between the pace of markets aatdoththe politics
could present a separate problem for the survivdleoEuro. Indeed, the slow
pace at which the fundamental cracks in the systeambeing addressed is
already causing problems: the financial sectohadrisis countries continues
to be weakened, both as austerity exerts its tothe individual economy and
as capital flees that country. This means thainthgnitude of the assistance
that eventually may be required is likely to be dagater than it would have
been had the reforms been undertaken edflier.

Many European leaders have recognized ¢vantuallya single banking
framework, with common regulations, deposit insaggrand resolution, will
be necessary. But others argue that such a drarefdien must be done care-
fully, in a step-by-step process. First, there nfagstommon regulations, and
when the regulatory system has been “proven,” Eeicgn go on to the next
stage(s). Were there not an ongoing crisis, suargument would have some
merit. But those with capital in, say, the Sparsinks will not wait: the
benefits of waiting are nil, the risks are substdnAnd so, while European
leaders dither, the banking system will be weakened

ECB lending (in the unlimited amounts promised vjted that the country
requests it and subjects itself to conditionalihgy delay the day of reckoning.
But one should be clear that the issue facing, tea@ySpanish banks is not just
one of liquidity. If the funds are accompanied bg tausterity conditionality
that has marked earlier programs, unaccompanieghipyprogram that would
lead to growth, then the banks will continue to\getiker; and even the antici-
pation that this might be so will contribute to isneaving the banks. What is
necessary for a return of “confidence” in the baglsystem is (a) a belief that
further losses will be limited; and (b) the goveamnhas the resources and
willingness to rescue the bank, should it run iptoblems. But under current
policies, not only are the banks’ losses likelycamtinue to mount, each gov-
ernment’s ability to rescue its banks will continaeleteriorate.

Alternatively, those with funds in Spanish bankgmibe willing to keep
their funds there, were they confident that Eurajlée step into the breach.
But Europe’s equivocation has not helped, a timenegs stoked by Northern
Europe’s attempts to limit its exposure, in resgottsdomestic political pres-
sures. After recognizing in the summer of 2012 that“bootstrap” approach
would not work, and that Europe’s support wouldéh&w go directly to the
banks, there appears (as this paper goes to peebs) some backtracking—
perhaps the legacy “debts” will not be covered.eAftecognizing that there

% The slow pace of reforms has led to other probldnesand, one of the first countries to
receive assistance, is concerned that later cesntrill get a better “deal.”
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needs to be a common financial framework, agairetlappears to be some
backtracking: perhaps only the large banks shoeldnbluded. (While the

failure of a single small bank would not itself saularge systemic effects
throughout Europe, the failure of a number of srhatiks could; and what is
at stake is not just the “systemic risk” of Euragp&hancial system, but the
capacity of the Spanish banking system to provigdit; especially to SMES,

and this credit may be even more dependent ontthagsh of the smaller

banks than on that of the larger banks.)

There is likely to be turmoil in the process of testructuring of the Euro-
zone, and the resulting downturn could be signmificBut under the current
regime, the prospects for crisis countries are tolgak: for some, depression
as far as the eye can see. Europe has offeredennadive vision.

The current regime is also undermining the legigynaf democratic eco-
nomic institutions. The European project was adopm initiative. There was
a very short period of prosperity—based in some countries on access to
credit at irrationally low interest rates. The prses ofsustainedprosperity
were not delivered upon. The rules of the gameonby failed to deliver on
sustained macro-economic growth, they also havédeddening inequality,
with governments restrained in their ability to nest growing inequities.
Evidently, the elites created a system that seerhavte done well for those at
the top.

In many quarters, there is concern about the cedfireffective economic
power—originally to Brussels’ bureaucrats, but @agingly to German poli-
ticians, undermining national democracies.

There are a variety of ways by which the curreminf@f the Eurozone
might end. There was, of course, in its creatian absumption that it would
never end (though monetary arrangements have fndgudad to be
changed), and so there was no provision for coetinogs similar to that
which the Eurozone is now facing. It might end bg ECB refusing to dis-
count the bills of the banks of a member country-effect, ceasing to act as a
Central Bank for that country, and forcing the doyis old Central Bank to
resume that role. Or it might end in a popular sipg against the continued
depression forced on the crisis countries by Eusdpaders.

However the breakup of the Euro occurs, it is ikl be costly. Never-
theless, there are several options for reducingettamsts. There is growing
agreement among economists that the least cogsthy & break-up would
entail Germany leaving the Euro. The New Euro (snéd) would almost

3% Monetary arrangements often have a short life spaitress the ERM. Even the Bretton
Woods system (fixed exchange rates) lasted lessttinae decades.
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surely depreciate relative to the Mark, correctingrent-account imbalances
within Europe, strengthening growth in crisis coigd®, and enabling those
countries to more easily meet their debt obligation

At the same time, the stronger Mark would enablar@ay to easily meet
its debt obligations. Some creditors might feel i@y were being cheated,
being paid back in the depreciated (New) Euro;dratlit contracts are typi-
cally unindexed, and there are a host of continigsrtbat affect the real value
of what is repaid. Creditors receive a risk premifambearing those risks.
Whatever happens has distributive consequencesr othys of having the
Eurozone dissolved entail adverse effects on barsw

7. Concluding Comments

Most crises are manmade. They are not caused kgpdaror other natural
disasters. They are often the result of unstablkehgprocesses—not a sud-
den change in government policies. On the othedhgavernment policies
can affect the likelihood of the occurrence of esiand their consequences.
Government policies can affect countries’ expodaresk and the structural
stability of the system as well as impede or feat# adjustments. The elimi-
nation of automatic stabilizers, and their replagetrin some cases by auto-
matic destabilizers, has introduced new instabdiinto the economic system.
Deregulation and financial and capital-market lddeation have provided
new opportunities for destabilizing market process@d opened up new
channels by which the instabilities in one countan affect others (Delli
Gattiet al.,2006).

We have seen how institutional changes surrountliegEurozone—in-
tended to create a more stable and prosperous mgenplayed out in ways
that were, at the time of the founding of the Eudaogely unanticipated, but
which—at least in hindsight— were totally underskaiole given the struc-
tural flaws in the Eurozone institutional arrangeim&Ve have seen, too, how
the policy responses to the crisis, as it unfoltlede, in many cases, only
made matters worse.

There are alternative policies that would enhariabilgy and, should a
crisis occur, be more likely to restore the econdmprosperity. But to adopt
these policies, one has to break out of the idecdbgtraitjacket of market
fundamentalism/neo-liberalism and much of convergi@conomics.

There was no sudden change in the underlying staiables describing
the European economy, no war that wiped out laggigns of its physical
and human capital stock, not even an innovatioanoeconomic transforma-
tion that would have led to rapid obsolescencésofapital stock. There have,
of course, been sudden changes in expectationsinaodr understandings:
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we know (or at least wehouldnow know) that markets are not necessarily
quickly self-correcting, that under-regulated méskean give rise to bubbles
and credit excesses, that Greece or Spain havngame currency as Ger-
many does not mean that Greek or Spanish debtsiafasas that of Germany,
and it may not even fully eliminate exchange-ras& and, in ways that we
have explained, may actually increase default risk.

Crises are complex events, and it is inevitablyrigveimplistic to find a
single-causal explanation. Still, it should be cléet the Euro crisis, like so
many other crises, is more attributable to markeesses than to government
profligacy. If government is to be blamed, it is #ofailure to tame the (re-
peated) market excesses. (And even when therevesrgoent profligacy, the
market is almost always a co-conspirator—lendinceegively at easy terms,
in its irrational optimism about the prospects epayment.) Prevention en-
tails understanding how to curb the excesses, andtb design institutional
arrangements that limit the opportunity for sucltesses. Resolution entails
understanding how to ensure that, after a crisgyurces are put back to use
as quickly as possible.

With or without such excesses, economies are egposghocks; different
institutional arrangements heighten the exposurgutd shocks, amplify the
effects, make the effects more persistent, and de@ajustment afterward.
Market forces by themselves may not only lead tdogenous disturbances
(like bubbles), but may respond to shocks in aadélizing way. Government
intervention (e.g., through debt restructuring, rdercyclical macro-policies,
and well designed bank recapitalizations) can redbe enormous costs that
have traditionally been associated with crises.

Crises are perhaps an inherent feature of capitaBsut they do not have
to be as frequent, as deep, and as costly as #weyldeen.

The standard macro-economic models ignored histeviiich had shown
that capitalism had been marked by large fluctuatiavith great suffering,
since the start. The models equally ignored keykeidiailures that help ex-
plain persistent inefficiencies and instabiliti#s.doing so, policymakers us-
ing those models may have violated the centralcjie of Hippocrates: do
no harm. he policies and institutional arrangeméiatsed on these simplistic
models and theories created the pre-conditionghfese crises and have con-
tributed to the slow recovery from this Great Re@ms—a downturn that,
while not as deep as the Great Depression, may begival it in duration.
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The Run On Repo and the Liquidity Shortage Problem®f
the Current Global Financial Crisis: Europe vs. TheUS
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Abstract

This paper discusses several key issues regarungurrent Great Crisis,
which has extended over two periods. The firstqeedovered the 2007-09
subprime crisis in the US, while the second toakftrm of a twin sovereign
debt and banking crisis in Europe after 2010, amdipts until now. At the
core of the problem is the emergence over the 3asyears of a shadow
banking system, which re-created the conditionsafgranic. This time, the
panic firstly took place in the repo market, whsliffered a run when “de-
positors” demanded ever-increasing haircuts. Fearssolvency reduced
interbank lending, and this so-called “run on repalised temporary disrup-
tions in the pricing system of short-term debt naésk

The subsequent crisis reduced the pool of assetsdsved acceptable as
collateral, resulting in a liquidity shortage. Witteclining asset values and
more frequent haircuts, the US banking system \ffastavely insolvent for
the first time since the Great Depression. Vialiheking system, the Ameri-
can “run on repo” soon infected the European fir@nsystem, becoming
both a twin sovereign debt and banking debacledanynperipheral Euro area
countries that raised doubts of the survival of Bueo and the regular func-
tioning of the European Monetary System. The pajoerciudes that, for a
successful European crisis resolution, we needrmgement both a fiscal
union and a banking union, ensuring that fiscal badking policies in the
Eurozone are partly centralized so as to meetefairements necessary for
the regular functioning of a monetary union.
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1. Introduction

In the 19th century, before the advent of depositiiance, periodic finan-
cial shocks caused depositors to be anxious abeirt $avings, followed by
their running to their banksn masselemanding their cash. In January 2006,
in the US, there was a similar shock brought orabgll in house prices. A
year and a half later, in August 2007, a financiédis sprang up in the sub-
prime mortgage market, with firms withdrawing cteéiom other firms.
Thus, a “banking panic” had arisen on the backhef dramatic decline in
subprime mortgage values, itself caused by the-astate downturn. This
confirmed the impression that uninsured bank dedd wulnerable to panic.
This was the origin of the Great Crisis, whichtfiogcurred in the US, while
the second one began in Europe after 2010. Itssntisl for both Americans
and Europeans to understand that it was a banlang: ghat underlay this
two-pronged crisis if they are to learn the dyna€financial crises in gen-
eral and to design meaningful regulations of tharicial system.

Currently, the new focus of turbulence is Europkeke a severe financial
crisis is still under way. Its origin can be dilgdraced back to the American
crisis of 2007-09, which spilled over into a sovgnedebt crisis in several
Euro area countries in early 2010. However, althaihis is usually described
as a sovereign debt crisis, in fact it was realseguence of interactions be-
tween sovereign debt problems and banking problems.

The sovereign debt panic, the global financialistfjas symbolized by the
dramatic collapse of the investment banking housanan Brothers), and the
ensuing stresses in several European countrie&inzusectors are all con-
nected. With deteriorating public finances in sal&uropean countries, sov-
ereign risk has spread and worsened many bankahtalsheets. Therefore,
the European situation is best described as distivio sovereign debt and
banking crises that mutually fuel each other, whith result of this interaction
being a gradual contagion spreading to more caséand more asset classes.

Part of this scenario featured a run on the reprkeban the US sparked
by fears of insolvency; this, in turn, had the effef reducing interbank
lending in Europe. The subsequent crisis shranktiod of assets accepted as
collateral, giving rise to a liquidity shortage.igtsituation made certain ob-
servers doubt the very survival of the Euro andEbeopean Monetary Sys-
tem. To put all of the above into perspective tHeh,us distinguish a first
period of the Great Crisis—the American crisis 602-09—from a second
one consisting of a twin European sovereign debt@anking crisis, which
began in 2010 and persists to this day.
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The paper is organized as follows. The next theeians identify the core
of the problem, which is the emergence in the Bstyears of a shadow
banking system, which re-created the conditionsafpanic. Shadow banking
is, in effect, unregulated banking. Thus, it ikies than conventional banking
in that it lays the groundwork for the kind of fir@al vulnerability that made
the Great Depression possible. Section 5 dealsmithagerial compensation
schemes and the pricing of risk. Section 6 covesaf stimulus and the
monetary policy interventions that were employedeéuse the crisis. Section
7 illustrates the transformation of the phenomeimém a European twin sov-
ereign debt and banking crisis, and Section 8 rmeglithe mispricing of risk
and imbalances in the Euro area. Finally, Sectioarflains the conclusion.

2. The Essential Function of Banks and Banking

The traditional view of the world held by economist one where func-
tioning economies are the outcome of the “invisibénd,” that is, a world
where private economic decisions are unknowingligea by prices to allo-
cate resources efficiently. However, the curremaricial crisis raises a ques-
tion: how is it that we got slapped in the facetlwy invisible hand? (Gorton,
2009, 2010). What happened? Although the answewisstraightforward,
most economists would agree that the shadow barsiisigm lies at the heart
of the problem. That system was vulnerable to &ibgrpanic, which started
in the US in August 2007 and continues to thisidagurope.

The period between 1934, when the US first intredudeposit insurance,
and the start of the current crisis was one ofgpgace. But, from a historical
perspective, banking panics are the norm. The raigbanking system un-
derwent a transformation over the last several dessaand this laid the
groundwork for a panic. Realizing that the shadanking system is, in fact,
real banking now and that the current market turmonstitutes a banking
panic is a prerequisite to understanding the GReiats of today.

1 The classical reference on financial crises iswi# known and much-cited essay by Kin-

dleberger (1978), who notes that they charactdéheehistory of the development of capi-
talism all over the world. Recent review articlestbha argument are by Fratianni (2008),
who shows that financial crises are far from bengre phenomenon, and by Reinhart and
Rogoff (2008, 2009), who point out the regularitiddinancial crises along with eight cen-
turies of economic history. Further articles on #ubject include: Shachmurove (2010),
who agrees that financial crises are all similaiveg (2010), who reviews the academic
theoretical and empirical literature on the potntiade-off between competition and sta-
bility in banking; Razin and Rosefielde (2011) surtiesee distinct types of financial crises
that took place in the 1990s and 2000s, one of lwleche 2007-09 crisis; and Claessens
and Kose (2013), who focus on the main theoretindlempirical explanations of four types
of financial crisis: currency crises, sudden stajeht crises, and banking crises. Further-
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A banking panic means that the banking systemsslwent, i.e., it cannot
honor contractual obligations: there are no privagents who can buy the
amount of assets necessary to recapitalize thergaeistem. When this hap-
pens, many markets stop functioning, followed bletgious effects on the
real economy.

Gorton and Pennacchi (1990) argue that the eské&mtiction of banking
is to create a special kind of debt that is immtmadverse selection by pri-
vately informed traders (Holmstrom, 2008). The Iegdexample of this is
demand deposits. More generally, this kind of delery liquid because its
value rarely changes, so it can be traded witheat 6f some people having
secret information about the value of it. If sp@tois are able to learn infor-
mation that is private (only they know it), theryhcan take advantage of the
less informed in trading. However, this is not alpem if the value of the
security is not sensitive to such information. THimformationally-
insensitive” debt originally was limited to demaaheposits.

Demand deposits are of no use to large firms, hdrdadge funds, and cor-
porate treasuries, which may need to deposit largeunts of money for a
short period of time. Their needs are satisfiedhayrepurchase (“repo”) mar-
ket, where large amounts of money can be deposithda bank and collater-
alized with bonds, which the depositor receives @iag then use elsewhere.
Furthermore, repo is short-term, like demand deposind it can be with-
drawn at any time, also like demand deposits. Tk lbacks the deposits
with bonds as collateral, and often that collatbesd been in the form of secu-
ritized products, i.e., bonds issued by speciappse vehicles to finance port-
folios of loans. In the time leading up to the 2G@llapse, the demand for
collateral grew to include securitized productsause of the rapidly rising
need for collateral in the repo banking system,citateralizing derivatives
positions, and for use for settlement purposestfdpf009).

Repo is essentially shorthand for depository bamkbuilt around infor-
mationally-insensitive debt. In a repo transactiome side of the transaction
wants to borrow money, and the other side wansat® money by depositing
it somewhere safe. Think of the borrower as a kamk the lender as a de-
positor that happens to be a corporation, a baiskirance company, pension

more, a comprehensive investigation of the reatotsf of banking crises is reviewed by
Carpinelli (2009), while the theoretical debate be tecent Great Crisis is critiqued by

Moro (2012). Finally, Brunnermeier and Oehmke (204@jvey the literature on bubbles,

financial crisis, and systemic risk, while Goldat@ind Razin (2013) review three branches
of theoretical literature on financial crises: tlirst one deals with the banking crisis, the
second with frictions in credit and interbank maskand the third with currency crises.
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fund, institutional investor, or hedge fund. Thepa&tor receives a bond as
collateral for his deposit.

When the depositor turns over its money to the bémk collateral may
involve a “haircut” or margin. The haircut is therpentage difference be-
tween the market value of the pledged collaterdlthe amount of funds lent.
For example, a haircut of 5% means that a companyborrow $95 for each
$100 in pledged collateral. The size of the haireflects the credit risk of the
borrower and the riskiness of the pledged collaté&aother important fea-
ture of repo is that the collateral can be re-hlgpoated. In other words, the
collateral received by the depositor can be usegpent in another transac-
tion, i.e., it can be used to collateralize a teation with another party. Intui-
tively, re-hypothecation is tantamount to condugtinansactions with the
collateral received against the deposit.

Historically, only banks and the government couigate informationally-
insensitive debt, but the demand for such debtbladleoned. Now there is a
range of securities with different information séimgies. The notion of “in-
formationally-insensitive” debt corresponds to ihstitutions that “surround”
debt, as distinct from equity. Equity is very infationally-sensitive. It is
traded on centralized exchanges, and individualkst@re followed by ana-
lysts. Because debt is senior, and because seedritiebt is backed by port-
folios, senior tranches of securitizations are rimfationally-insensitive,
though not riskless like demand deposits.

Informationally-insensitive debt does not need mesite institutional in-
frastructure, like equity. So, for example, the fftrating agencies need not
be as in-depth as that of equity analysts (Gort@hRennacchi, 1993; Gorton
and Souleles, 2006). Obviously, informationallyensitive debt is debt that
no one has to devote a lot of time and resourcésvastigating. In fact, it is
exactly designed to avoid that. In the same wagsomers do not spend a lot
of time doing due diligence on the bank that il the money of someone
buying something from them. A “systemic shock” he tfinancial system is
an event that causes such debt to bedofieemationally-sensitivei.e., sub-
ject to adverse selection now that the shock heated sufficient uncertainty
as to make speculation profitable.

According to Gorton (2009), the current crisis lagoots in the transfor-
mation of the banking system over the last 30 yesingch involved two im-
portant developments. First, derivative securiteeperienced exponential
growth, creating an enormous demand for collatdéral, informationally-
insensitive debt. Second, there was a massive maveai loans originated
by banks into the capital markets in the form afusiization and loan sales.
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Securitization is defined as the issuance of bdftdsnches”) that came to be
used extensively as collateral in sale and repwséetions; this, in turn, freed
other categories of assets, mostly treasuriesyderas collateral for deriva-
tives transactions and for use in settlement system

Repo is a form of banking in that it involves thgeposit” of money on
call (as repo is short-term, mostly overnight) ketky collateral. The ongo-
ing financial panic centered on the repo marketicivisuffered a run when
“depositors” required ever-greater haircuts toyallaeir concerns about the
value and liquidity of the collateral should theunterparty bank fail. There-
fore, in order to fully understand the present gldimancial crisis, it is im-
portant to agree that the “shadow banking systeihifact, banking.

3. The Role of the Shadow Banking System and the
Securitization Process

It is generally accepted that one of the key factorbringing on the crisis
was the lack of a regulatory framework for the sivadbanking system, de-
rivatives, or off-balance-sheet financih§inancial deregulation and liberali-
zation had amplified the scope for speculatione®lsere in the financial
system, laws had been changed or enforcement weadk&inancial institu-
tions in the shadow banking system were not subgette same regulations
as depository banks, allowing them to assume additi debt obligations
relative to their financial cushion or capital hasbese entities were vulner-
able because they borrowed short-term in liquidkeigr to purchase long-

2 This interpretation of the shadow banking systeneitensively developed by Gorton
(2009), Gorton and Metrick (2009b, 2012a), and @oend Ordonez (2012).

The “shadow banking system” encompasses all fimhiestitutions such as money-market
funds, investment banks, hedge funds, insurancepanims, mortgage companies, govern-
ment-sponsored enterprises, and other financialrmgdiaries involved in facilitating the
creation of credit across the global financial eystbut whose members are not subject to
regulatory oversight. The shadow banking system r@fers to unregulated activities by regu-
lated institutions, such as over-the-counter (O@i@jvatives and, particularly, credit-default
swaps (CDS). The essence of this term is to diffeenbetween those parts of the financial
system that are visible to regulators and undér direct control and those that are not.

The process of banking deregulation that contribhgeeatly to the crisis began in October
1982, when President Ronald Reagan signed intoHavisarn-St. Germain Depository In-
stitutions Act. In November 1999, President Billr@tin signed the Gramm-Leach-Bliley
Act, which repealed part of the Glass-Steagall #c1933. This repeal has been criticized
for eliminating the separation between commerc#dks, which traditionally had a conser-
vative culture, and investment banks, which hadeemisk-taking culture. Finally, in 2004,
the Securities and Exchange Commission relaxed éteapital rule, which enabled in-
vestment banks to substantially increase the lefselebt they were taking on. The role of
institutions in the recent financial crisis is grzad by Schachmurove (2012).
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term, illiquid, and risky assets. This meant thigtuptions in credit markets
would subject them to rapid deleveraging and sglbff of their long-term
assets at depressed prices.

Paul Krugman has described the run on the shadakirzasystem as the
"core of what happened" to trigger the crisis. tAe shadow banking system
expanded to rival or even surpass conventionalibgrik importance, politi-
cians and government officials should have realthatl they were re-creating
the kind of financial vulnerability that made thee@t Depression possible, and
they should have responded by extending regulatmasthe financial safety
net to cover these new institutions. Influentiglfies should have proclaimed a
simple rule: anything that does what a bank doeghang that has to be res-
cued in crises the way banks are, should be reglléie a bank.” He referred
to this lack of controls as "malign neglect” (Krugm 2009, pp. 162-3).

Contrary to Krugman'’s prescription, regulators auodounting standard-
setters allowed depository banks to move signifi@nounts of assets and
liabilities off-balance-sheet into complex legattities called structured in-
vestment vehicles (SIV), masking the weakness ®fctipital base of the in-
stitution or the degree of leverage or risk takdine whole derivatives mar-
ket was never regulatéddow was this possible? Following Gorton and Pen-
nacchi (1990, 1993), we can say that banks crdaadtlity by producing
securities that were informationally-insensitivéie§e bonds were not subject
to adverse selection when traded because it wagrabtable to produce pri-
vate information to speculate on them. In the em&rethese securities were

° According to Greenspan (2010, p. 20), inhibitingtional behaviour when it can be identi-

fied, through regulation, as recent history has atestrated, could be stabilizing. But, there
is an inevitable cost of regulation in terms of mmmic growth and standards of living when
it imposes restraints beyond containing unprodectiehaviour. Regulation by its nature
imposes restraints on competitive markets. Thevaymint of balance between growth and
stability has always been a point of contentiopeeslly when it comes to financial regula-
tion. According to Strahan (2003, p.111), deregotatvas followed by better performance
of the real economy. State economies grew fastétad higher rates of new business for-
mation after this deregulation. At the same timagreconomic stability improved.

5 With the advice of the President's Working GroupFémancial Markets, the Commodity
Futures Modernization Act of 2000 allowed the sefjulation of the over-the-counter
(OTC) derivatives market. Knight (2008) highlightim key features of the turmoil as fol-
lows: the lack of transparency in the originatedistribute model (see footnote 8); the role
played by credit rating agencies in the evaluatibstructured products; and the covert reli-
ance on special-purpose vehicles to conduct ofifza-sheet financial transactions on a
large scale. The effect of all these influences thas when the "Minsky moment" came,
perceptions of risky exposures, both to creditdssand to liquidity shortages, rose sharply,
as did uncertainty about where those exposurestmigiterialize. The "Minsky moment"
refers to Minsky’s (1982) prediction that a newafirtial crisis was going to happen. On fi-
nancial innovation, see Merton (1992), Tufano (90@4Ad Lerner (2006).
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valued riskless, like insured demand deposits (Deingl., 2009). Shadow
banking corresponds to the process of creatingypes of debt. Clearly, if the
debt is a claim on a diversified portfolio, likepartfolio of bank loans, this is
made easier. However, this portfolio need not msida regulated commer-
cial bank.

Likewise, a corporation may be financed by issusggurities that are
claims on its general credit; in other words, teewsities are backed by the
assets of the company (bonds); alternatively, tiierprise may finance itself
by segregating specified cash flows and sellingrdaspecifically linked to
those specified cash flows. The latter strateggcisomplished by setting up
another company, called a Special-Purpose Veh&®/f or Special-Purpose
Entity (SPE), and then selling the specified cast to this sister company.
The SPV, in turn, issues securities into the chpit@rket to finance the pur-
chase of the cash flows from the original corporaticalled the “sponsor”).
The sponsor services the cash flows, i.e., makesthat the cash flows are
arriving. The SPV is not an operating company im tisual sense. It is more
of a robot company in that it is a set of ruleghaiit employees or physical
location. This process is called securitization.

Figure 1. The Tranching Mechanism

Tranching of Assets

Pooling of A
Assets
A
j Securitization Investors
Senior
Tranche AAA
Sells Cash Flows
.. . . From Pool of Assets
Originating Firm
Creates Assets |——————{ Master Trust Next Trance
Pool of Assets AA
Proceeds of Sale
of Assets Next Trance
A
Last Trance
BBB

Source Gorton (2009).
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Securitization involves seniority and large portisl Figure 1 shows the
general process of securitization, where the chslsffrom assets (loans)
created by an originating firm are sold to a sdqmiapose vehicle, which
finances this by issuing securities in the capitarkets. These securities are
based on seniority and are called “tranches.” Aswshin the figure, securiti-
zation consists of two conceptual steps. First,edgiohg cash flows from
assets are put into a pool. This means the spexsBets that are generating
the cash flows, usually loans of some sort, aratified and sold to the SPV
(often, its legal structure is a Master Trust). @&t the pool of cash flows
sold to the SPV is tranched: securities with déférseniorities are designed
and issued against the pool. Another way to say iththat the SPV has to
have a capital structure, so its liability side mibs designed. This is called
tranching (Gorton and Souleles, 2006; Gorton, 2@80annermeier, 2009).

According to Gorton (2009), securitized asset @as®.g., mortgages,
credit-card receivables, and auto loans, may benpbes of relatively infor-
mationally-insensitive debt, created by the privegetor without government
insurance. Several features make securitization gieientially immune from
adverse selection. First, most of the debt is seamd investment-grade. Sec-
ond, with securitization, the debt is backed bytfptios. Third, a by-product
of many structured products is that they are cormps explained by Gorton
(2008). Complexity raises the cost of producing/qe information. Finally,
securitization does not involve traded equity; thisnportant because there is
no information leakage or externalities from theiggmarket, as with corpo-
rate bonds. In summary, senior tranches of sezatiitins are informationally-
insensitive, though not riskless like demand deposiThe most senior
tranches of securitization transactions have nexperienced defaults.

The banking model in which loans are pooled, trad¢land then resold
via securitization is defined as the “originatedistribute” model, as opposed
to the traditional banking model, in which the isgubanks hold loans until
their maturity, when they are repaid (Brunnerme2€Q9; Hull, 2009; Gorton
and Metrick, 2012b}.

" Gorton (2009, 2010) strongly disagrees with thegioate-to-distribute” explanation of the
crisis, which places the blame on the misalignezbmtives of the underwriters, who be-
lieved they had little exposure to risk, on thengagencies, which did not properly repre-
sent risk to investors, and on a decline in lendiagdards, which allowed increasingly poor
loans to be made. Here Gorton becomes much lessncary, especially in light of later in-
formation, and he argues as if proponents of thginate-to-distribute explanation are di-
rectly attacking the general process of securitimaitself. But there is little in Gorton’s ac-
count to suggest that the originate-to-distribupl@nation is excluded by the asymmetric-
information hypothesis. Simply because many lenderat under after the fact does not
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4, The Demand for Collateral and the Rise of the
Repo Market: The Explosion of the Crisis

Collateral is like currency for businesses; thegchéo post collateral to
mitigate the risk of their own default, but thega@lobtain collateral that can
be reused. “Posting collateral” is a way to baclkonp’s promise to pay, and
it is acceptable as long as the collateral doedasat value while being held
by the counterparty. Collateral is almost synonyshaiith informationally-
insensitive debt, although obviously there are eegrof sensitivity. The use
of collateral has expanded rapidly in the last 2arg. This is due, in large
part, to the use of bilateral collateral agreemémesddress counterparty risk.

There is a huge demand for collateral from finanaiatitutions, e.g.,
dealer banks and commercial banks, a demand teajrba/n to an enormous
extent. First, collateral is needed in repo marketsere the transaction in-
volves the “deposit” of cash in exchange for a basdcollateral. Second,
derivatives markets use it to offset counterparédit risk. Finally, collateral
is called for in payment and settlement systemskBar International Set-
tlements, 2001; Singh and Stella, 2012).

However, the greatest source of demand for collhisrthe repo market.
Creation of this informationally-insensitive debtthe function of the banking
system. In the regulated bank sector, this cormedpdo insured demand de-
posits. The characteristics of demand deposits ([@)ethey have no fixed
maturity so they can be exchanged for cash at pademnand; (2) they are
senior claims; (3) they are claims on a portfolit); they can be used in trans-
actions.

This form of debt is created by depository inskitmg and by money-
market mutual funds that offer checking accountad®w banking combines
repo with securitization (or other forms of infortiomally-insensitive debt) to
accomplish the same function for firms. Senior ¢tees of securitized debt
and commercial paper are also quite informatioralbgnsitive. Therefore,
the participants in the shadow banking system, lwigcessentially the com-
bination of repo and securitized debt, should lpamded as banks in the main,
according to the following criteria: (1) repo haslert maturity, it is typically
overnight, and can be withdrawn (not rolled over)demand; (2) it is senior
in that the collateral is senior, but also seniothie sense that there may be a

mean that their incentives were necessarily aligtardectly beforehand. However, there is
some anecdotal evidence to suggest that a numtilee ofiost troubled financial institutions

ran into difficulties in 2007-08 precisely becatsey did not distribute all of the securitized

debt they created, but kept a significant portiontioeir own balance sheets instead (Lo,
2012, p. 10).
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haircut (Gorton and Metrick, 2009a) on the collake(3) repo collateral is
backed by a portfolio if the collateral is secuzation-based debt; (4) the col-
lateral can be used in other transactions, i.earit be re-hypothecated (Gor-
ton, 2009).

The players in the shadow banking system are diftefrom depository
institutions in that their activity involves thep@ market, where depositors
and lenders are individually matched; each depogitts his own collateral.
Securitization enters the picture via the needcftateral. If securitization
debt is informationally-insensitive, it can be aput into the repo system in
the role of a kind of transaction medium, i.e.,la@ral that can be re-
hypothecated. Therefore, we can say that the shddmking system is, in
fact, an integral part of the banking system, altioit is not regulated as
commercial banks are. The depositors (lendersfirmns seeking a place to
save cash in the short term, often in money-mdikeds. The borrowers are
financial institutions seeking cash to finance tkelves. The deposits are
designed to be informationally-insensitive by beliagked with information-
ally-insensitive collateral. Often that collateiala securitization bond. The
collateral can be spent or re-hypothecated. Demssitan withdraw their
funds by not rolling over their repo agreements] agturning the bond, or
they can withdraw by increasing the haircut ondblateral. This is deposi-
tory banking in a different form, but banking ndmeess. However, like de-
mand deposits at regulated commercial banks, gsges is vulnerable to
panic (Gorton, 2009).

The first part of the present Great Crisis begathenUS with a panic in
the subprime-mortgage market, where subprime mgesgyavere being bun-
dled into massive mortgage-backed securities (MBis=) were then used to
create collateralized-debt obligations (CD®$). CDO is a type of bond
based on portfolios of other debt instruments sagimortgages, auto loans,
student loans, or credit-card receivables. Thesienlying assets serve as
collateral for the CDOs. In the event of defauie bondholders become own-
ers of the collateral. As explained in Section &duse CDOs have different
classes of priority known as “tranches,” their fiskvard characteristics can
be very different from one tranche to the nextneifehe collateral assets are
relatively homogeneous.

8 The term “subprime” refers to the credit qualitytoé mortgage borrower as determined by
various consumer credit-rating bureaus. The higheatity borrowers are referred to as
“prime”; hence, the term “prime rate” refers to timterest rate charged on loans to such
low-default-risk individuals. Accordingly, “subprii borrowers have lower credit scores
and are more likely to default than prime borrowers
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The collapse gained momentum with the burstindhefiiousing bubble in
2006: house prices flattened, and then began tinde®efinancing a mort-
gage became impossible, and mortgage delinqueney rase. The products
that were created by the securitization of mortgdgeked transparency, with
the payoffs from one product depending on the perdmce of many others.
Market participants relied on the AAA ratings as&id to financial products
without evaluating the models that had been usetidyating agencies (Hull,
2009).

The opaqueness of the structures of the mortgagjeetasecurities de-
layed the unraveling of the mess. No one knew wizet going to happen—or
rather, many people thought they knew, but no singéw dominated the
market. As a device for aggregating informatiorg, tharket turned out to be
slow to come up with an answer in this case. Wienanswer did come to
the market, structured investment vehicles ande@laonduits, which held a
sixth of the highest-quality-rated CDO tranchemmy stopped rolling over
their short-term debt. Interestingly, this was doe to overexposure in the
subprime market. Gorton (2009) estimates that @dyof structured invest-
ment vehicle holdings were subprime. The real cawse investors’ inability
to penetrate the portfolios far enough to makeditermination due to their
asymmetric information.

At each step in the chain, one side knew signiflgamore than the other
about the underlying structure of the securitie®ivied (Hull, 2009). At the
top of the chain, an investor might know absolutedthing about the hun-
dreds of thousands of mortgages several layersvbtie derivative being
traded, and in normal situations, this does notenaln a crisis, however, it
clearly does. The rational investor will want tooal risk; but, as Gorton
analogizes, the riskier mortgages in mortgage-ldhaeeurities had been in-
termingled like salmonella-tainted frosting amongeay small batch of cakes
that have been randomly mixed with all the othéewesan the factory and then
shipped to bakeries throughout the country. Toinaetthe analogy, the col-
lapse of the structured investment vehicle mared, the consequent stall in
the repo market, represented the market recaliegontaminated cakes (Lo,
2012, p. 9).

Here the story becomes more familiar to the hiatariof financial crises.
Dislocation in the repo market was the first staga much broader liquidity
crunch. Short-term lending rates between banks dvaeatically, almost
overnight, in August 2007, as banks became morertain about which of
their counterparties might be holding the cake#$ wainted frosting and pos-
sibly shut down by food inspectors, i.e., which kmmight be insolvent be-
cause of declines in the market value of theirtas$&ars of insolvency will
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naturally reduce interbank lending, and this sdedafrun on repo” (Gorton
and Metrick, 2009b, 2010, 2012c) caused temporeryiptions in the pricing
system of short-term debt markets, an importantcgoof funding for many
financial institutions. The subsequent crisis heduced the pool of assets
considered acceptable as collateral, resulting liguadity shortage (Singh
and Stella, 2012). Concerns about the liquiditynairkets for the bonds used
as collateral led to increases in repo haircutgh\Weclining asset values and
rising haircuts, the US banking system was effetgiinsolvent for the first
time since the Great Depression (Gorton and Metd6&O0).

In retrospect, the events in August 2007 were gustarm-up act for the
main event that occurred in September 2008, whdmmia@ Brothers failed,
triggering a much more severe run on repo in itsrafath. Gorton believes
that the regulatory insistence on mark-to-markétipg, even in a market
with little to no liquidity, exacerbated the criSi€ertainly there was a sub-
stantial premium between mark-to-market values Hrae calculated by
actuarial methods. These lowered asset pricestthdra feedback effect on
further financing, since the assets now had mush Value as collateral, cre-
ating a vicious circle.

5. Managerial Compensation Schemes and the Pricirgf Risk

According to many commentators, a key role in thmefican crisis was
also played by managerial compensation schemeshanassociated leaks in
corporate governance. Compensation contracts wgmgosedly too focused
on short-term trading profits rather than long-tencentives. But, in a study
of the executive compensation contracts at 95 hardislenbrach and Stulz
(2011) report that CEOs’ aggregate stock and ogtmdings were more than
eight times the value of their annual compensatéom the amount of their
personal wealth at risk prior to the financial irimmakes it improbable that
the rational CEO knew in advance of an impendingritial crash, or know-
ingly engaged in excessively risky behaviour (L812)*

“Mark-to-market pricing” is the practice of updaiithe value of a financial asset to reflect
the most recent market transaction price. Foruitigassets that do not trade actively, mark-
ing such assets to market can be quite challengiagicularly if the only transactions that
have occurred are fire sales in which certain itorssare desperate to rid themselves of
such assets and must sell them at substantiakloEkes has the effect of causing all others
who hold similar assets to recognize similar losglken they are forced to mark such assets
to market, even if they have no intention of sgllihose assets (Lo, 2012, p. 10).

10 Bebchuk and Spamann (2009) and Bhagat and Bolton Y2&kk to shed some light on
how banks’ executive pay may have produced incestiaor excessive risk-taking and how
such pay should be reformed. In the case of Bear®teand Lehman Brothers, Bebchuk et
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Furthermore, the rating agencies failed to sighal ieal risk associated
with each financial product (Utzig, 2010; Hull, Z)0The central activity of
the financial industry is creating and trading &s®é uncertain value, while
the liabilities in the case of banks are guarantsethe state. They are highly
leveraged businesses: leverage of 30 to one wastdihtemains normal in
most financial institutions, including banks, bugher leverage than that is
not rare. Indeed, empirical data show that therbye of investment banks
had been very high since the end of the ‘90s, anthe cases of Goldman
Sachs, Merrill Lynch, and Lehman Brothers, it wesager in 1998 than it was
in 2007, on the eve of the financial crisis (Lo12}

The pricing of risk refers to the incremental comgagion required by in-
vestors for taking on additional risk, which mayrbeasured by interest rates
or fees. For a variety of reasons, market partiggpdid not accurately meas-
ure the risk inherent in financial innovations sashmortgage-backed securi-
ties and collateralized-debt obligations, nor dieyt understand its impact on
the overall stability of the financial system (HW®009). The massive, mind-
boggling losses they subsequently sustained haamalically impacted the
balance sheets of banks and insurance companiessaitre globe, leaving
them with very little capital to continue operasdh Another cause of the
disaster was the widespread reliance on Li's foankhown as a Gaussian
copula function, in pricing any kind of asset’skriShis formula originally
looked like an unambiguously positive breakthroughpiece of financial
technology that allowed hugely complex risks toalseessed with more ease
and accuracy than ever before. Li made it posdimetraders to sell vast
quantities of new securities, expanding financiarkets to unimaginable
levels. This formula assumed that the price of itiéefault swaps was corre-
lated with, and could predict the correct pricernfrtgage-backed securities.
Because it was highly tractable, it rapidly caméeopreferred by a huge per-
centage of CDO and CDS investors, issuers, anagragencies.

al. (2010) argued that their CEOs cashed out hagisdoé millions of dollars of company
stock from 2000 to 2008; hence, the remaining arhofiaquity they owned in their respec-
tive companies toward the end may not have beditisutly large to have had an impact
on their behaviour. Furthermore, in an extensiveignal study of major banks and broker-
dealers before, during, and after the financiaisriMurphy (2012) concludes that the Wall
Street culture of low base salaries and outsizeni®es of cash, stock, and options actually
reduces risk-taking incentives, not unlike the abbed “fulcrum fee,” in which portfolio
managers have to pay back a portion of their feteey underperform (Lo, 2012, p. 2).
Farmer et al. (2012) demonstrate that financialketsr by their nature, cannot be Pareto
efficient, except by chance. Although individuate aational, they show that it is sufficient
to assume heterogeneity in an agent’s subjects@dit factor to conclude that markets are
not Pareto efficient.

11
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Li's formula was adopted by everybody, from bongestors and Wall
Street banks to rating agencies and regulators,bandme so deeply inter-
twined with day-to-day operations that warnings wbits limitations were
largely ignored. As innovative financial assetsame more and more com-
plex, and thus harder and harder to value, neruotestors were reassured
when they saw that both the international bondigatigencies and the bank
regulators (who had allowed themselves to becorpertient on those agen-
cies) had implicitly endorsed certain complex mathgcal models that theo-
retically showed the risks to be far smaller thagytactually proved to be in
practice (Hull, 2009). Similarly, the rating agezirelied on the information
provided by the originators of synthetic produditsvas a shocking abdication
of responsibility. Li's Gaussian copula formulalwgb down in history as
instrumental in causing the unfathomable lossesktimight the world finan-
cial system to its knees. However, it should besddhat no single factor
alone bears full responsibility for what happenewas the confluence of all
of them that served to spread the risk—and the-f¢faroughout the financial
markets. Brunnermeier et al. (2011) weigh in on gkeuliar nature of sys-
temic risk: first, it cannot be detected by measyrcash instruments, e.g.,
balance-sheet items or ratios such as leveraganaode-statement items;
second, it typically builds up in the backgroundobpe materializing in a cri-
sis; and, third, it is determined by market papicits’ endogenous response
to various shocks.

6. Fiscal Stimulus and Monetary Policy Interventionsn
Response to the Crisis

The first part of the crisis, the American one,itsitpeak in September and
October 2008. Several major institutions failedrevacquired under duress,
or were subject to government takeover. The crigisdly escalated and
spread into other economies worldwide, resultingrinumber of European
bank failures, plunges in various stock indexes, lange tumbles in the mar-
ket value of equities and commaodities. Both MBSd @DOs had been pur-
chased by corporate and institutional investordalyg. Significant quantities
of derivatives such as CDSs on the books of balsksdeepened the linkage
between large financial institutions. Moreover, theleveraging of certain
financial institutions, which occurred as assetsensold to pay back obliga-
tions that could not be refinanced in frozen creuhirkets, further accelerated
the liquidity crisis.

World political leaders, national ministers of firt@, and central banks
coordinated their efforts in a bid to reduce fg&mmher and Kennedy, 2008).
At the end of October 2008, a currency crisis degwedl, with investors trans-
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ferring vast capital resources into stronger cuwiesisuch as the Euro, the
yen, the dollar, and the Swiss franc, leading mamerging economies to
seek aid from the IME: The US Federal Reserve and central banks around
the world expanded their money supplies to headheffrisk of a deflationary
spiral. In addition, many governments enacted ldisgal stimulus packages,
by borrowing and spending to offset the shrinkagerivate-sector demand
produced by the crisis. In fact, the US implemertted stimulus packages,
totaling nearly $1 trillion, during 2008 and 20@®art of their purpose was to
bail out ailing corporations, as mentioned above.date, various US gov-
ernment agencies have committed or spent trillmihdollars in loans, asset
purchases, guarantees, and direct spending.

The credit freeze brought the global financial sgsto the brink of col-
lapse. The response of the US Federal Reservésutapean Central Bank,
and other central banks was immediate and dranfatidng the last quarter
of 2008, these central banks purchased $2.5 tritibgovernment debt and
the problematic assets weighing down the balaneetshof certain troubled
banks. This represented the largest liquidity itgecinto the credit market,
and the largest monetary policy action, in worlstdny. In addition, the gov-
ernments of several European nations along withdh#éhe US boosted the
capital bases of their national banking system$h$ trillion, by purchasing
newly issued preferred stock in their countriesjandanks (Altman, 2009).

At the end of 2008, some analysts argued that ¢ldewas out of ammuni-
tion when overnight interest rates reached zerbjtbrontinued to purchase
assets and engaged in “quantitative easihdsfom the beginning of 2009
until early December, the Fed, under the auspi¢assd.arge Scale Asset
Purchase (LSAP) program, had bought approximatd@0dbillion in Treas-
ury securities, $150 billion in debt securitiesFafinnie Mae and Freddie Mac,

12 Financial crises are often associated with sigaificnovements in exchange rates, which
reflect both increasing risk aversion and changedkeé perceived risk of investing in certain
currencies. Kohler (2010) explains why exchange-rabvements during the global finan-
cial crisis of 2007-09 were unusual. Unlike in tpoevious episodes—the Asian crisis of
1997-98 and the crisis following the Russian delfadéein 1998—in 2008, many countries
that were not at the center of the crisis saw tbeirencies depreciate sharply. Later, such
crisis-related movements reversed strongly formbrer of countries. Two factors are likely
to have contributed to these developments. Fitgind the latest crisis, safe-haven effects
went against the typical pattern of crisis-relafledis. Second, interest-rate differentials ex-
plain more of the crisis-related exchange-rate mmms in 2008-09 than in the past. This
probably reflects structural changes in the deteamts of exchange-rate dynamics, such as
the increased role of the so-called carry trade.

“Quantitative easing” is defined as a policy stggtef seeking to reduce long-term interest
rates by buying large quantities of financial asseien the overnight rate is zero (Bullard,
2010).
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and $1.1 trillion of fixed- rate mortgage-backedwgéies (MBSs) guaranteed
by Ginnie Mae, Fannie Mae, and Freddie Mac. Whanpteted, the Fed’s
total assets will reach $2.6 trillion, and the &l own about one-fourth of
the total outstanding amounts of Treasury and aggnaranteed MBSs.

The monetary base in the US reached $2.4 trilio2010 and $3.1 trillion
by the end of 2012. In December 2007, it was apprately $830 billion,
with only $10-15 billion held by banks as depositshe Fed (Bullard, 2010).
For a comparison, the Bank of England initiatednijitive easing in March
2009 and purchased more than £175 billion in Briiseasuries. In 2010, it
held more than one-quarter of all such securitigstanding (Bullard, 2010).

Currently, the final effects of the quantitativesieq that has been carried
out are not known. Economic theory has yet to dgvetacroeconomic mod-
els with financial sectors adequately detailed xpl@ae channels through
which quantitative easing might boost economicvégti In fact, quantitative
easing implies a risk of the enlarged monetary Wfaséng an undesirable
overexpansion of credit, which, in turn, will seetstage for a surge in the
inflation rate. Therefore, a key plank in the mamgtstrategy must be the
stabilization of inflation expectations.

7. The Shift of the Crisis Into a European Twin Soveeign
Debt and Banking Crisis

A notable aspect of the global contagion has bleerextension of the cri-
sis to European countries’ sovereign débthis extension represents the
second part of the current Great Crisis, what vigloa European counterpart.
It began with Greece, but suddenly it spread t@rotountries of the Euro-
zone like Portugal, Ireland, Italy, and Spain (BHESS countries for short), as
well as, most recently, Cyprus. The phenomenoroe¢i®ign borrowers pos-
sibly “getting sick” is not confined to the Eurormobut could extend to the
world’s biggest economies, like the UK, Japan, #mel US. The problem is
that the expansionary fiscal policies of deficiesging implemented by most

% Forbes (2012) surveys and assesses the acadeenatulie on defining, measuring, and
identifying financial contagion and the various ghels by which it can occur, highlighting
contagion risks in the Euro area. More generallys Bt al. (2012) discuss some salient fea-
tures of the current generation of sovereign assdtliability management approaches, in-
cluding objectives, definitions of relevant assatsl liabilities, and methodologies used in
obtaining optimal outcomes. The European public-gebblems are also analyzed by Drif-
fill (2013) and reviewed from an empirical pointviéw by Tomz and Wright (2013).
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countries to tackle the crisis have created hudgeite and these will be dif-
ficult to digest in the years ahe¥d.

Indeed, the new center of market turbulence is Bavope, which is in the
midst of a severe financial crisis. What is oftasatibed as a sovereign debt
crisis is actually a sequence of interactions betwsovereign problems and
banking problems. The sovereign debt crisis is ractlioutgrowth of the
global financial crisis and the resulting stresseEuropean countries’ bank-
ing sectors following the bankruptcy of Lehman Beas. With deteriorating
public finances, sovereign risk is perceived toenaxwreased and worsened
banks’ balance sheéfsSo the situation is best described as twin sogerei
debt and banking crises that mutually reinforceneastber, the result of which
is a gradually moving cloud of contagion to moreitoies and more asset
classes’

In the European financial sector, the credit crisis manifested as a
shortage of liquidity in the same way as in the UBe fear of banking credit
risk soon infected simultaneously the interbankoreand certificates of de-
posit markets. It also spread to the credit-defaulaps and money-market
funds markets. However, one can identify the fil@ino to fall in both the
US and Europe as the run on repo in the interban#tihg market, defined as
the subset of bank-to-bank transactions that tékeegdn the money market.
So, the risk of a run on the banks and on theesliropean financial system,
whether traditional or shadow, became systemic.

The origins of the European crisis can be direttiged back to the global
financial meltdown of 2008-09, which spilled ovatd a sovereign debt panic
in several Euro-area countries in early 2010. Tisedfsharp falls in output,
governments in the Euro area (like governmentenrest of the world) re-
sponded with counter-cyclical policies that expahdfiecal deficits. Moreo-
ver, fiscal positions worsened as tax revenues detl transfer payments
soared due to rising unemployment in the economwendurn. In many coun-

15 According to McKibbin et al. (2012), the emergenéesubstantial fiscal deficits and a large
build-up of government debt in major advanced eaaas will inevitably lead to a period
of fiscal consolidation in coming years.

In the Euro area, the shadow banking system isdegsloped than in the US (Bakk-Simon
et al., 2011). This explains why the European fai@rcrisis arrived some years after it first
hit the US.

The potential mutation of the financial crisis imt@overeign debt one in Euro area countries
is investigated by Candelon and Palm (2010), andGauwe (2010). More in general,
Sturm and Sauter (2010) analyze the impact of itten€ial crisis on Mediterranean coun-
tries, while Wyplosz (2010) contrasts the Unitedt& and European situations during the
crisis and examines how much of the crisis has lrported by Europe from the US. The
paper argues that Europe never had a chance to emoiagion from the US.
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tries, government bailouts of banking systems atsdributed to a run-up in
their public debt. In effect, private debt becambliz debt, be it through
bank bailouts or the burst of housing bubbles,iteatb a full-blown sover-
eign crisis. So traumatic has the situation bectimae several member states
of the Euro area have gone so far as to raise s@ltatut the very viability of
the European Economic and Monetary Union (EMU) #rel future of the
Euro. Clearly, this crisis has highlighted the pealis and tensions that in-
evitably arise within a monetary union when imbaksbuild up and become
unsustainable (Volz, 2012).

The financial crisis mutated into a sovereign srigithin the Eurozone in
early 2010. A year before, in the first months 602, the tense situation in
several Central and Eastern European countriesagggbéo have stabilized,
thanks to the energetic efforts of policymakersptsh through economic
reforms, tighten government budgets, and coordindte international part-
ners (in the form of the so-called Vienna Initialito maintain liquidity in the
local banking systems (Véron, 2011). Unfortunatéigt encouraging picture
darkened when the government of Greece, newly ezleict October 2009,
revealed that its predecessor had misled its Enoreighbors and its own
public about the true state of the country’s pubhances. The budget deficit
for 2009 was 14.7% of GDP, more than double theiposly published fig-
ure. This raised serious doubts about the counalilty to repay its debt.
This was the start of the sovereign debt crisihen Eurozone. In December
2009, the rating agencies downgraded Greek governdebt below invest-
ment grade. Government bond yields rose to unsdibs levels, and, by the
end of April 2010, Greece had turned to the Eurnpéaion and the Interna-
tional Monetary Fund to activate a €45 billion bail package. In early May
2010, the EU-IMF rescue package had to be increts&d 10 billion over
three years.

Soon after Greece’s bailout, the EU decided tapeat European Financial
Stabilization Facility (EFSF) with €440 billion famcial firepower to inter-
vene in similar situations. Simultaneously, the E@Biated a “Securities
Markets Program” under which it would buy up theeseign debt of troubled
countries in secondary markets. Subsequently, B&FEand the IMF jointly
agreed to provide conditional assistance packagkeland (November 2010)
and Portugal (April 2011). In July 2011, furthersiagance to Greece was
agreed to by the Eurozone governments. A relativélg debt-restructuring
scheme, euphemistically known as “private-sectoplrement” (PSI), was
made a condition for this additional lifeline, amnced on July 21, 2011.
Then, in March 2012, a new package of €130 bilfmnGreece was approved
by the EU and IMF, Greece’s creditors having aee®S|I demands for re-
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structuring of Greek government bonds. This implesses for the creditors
of up to 75%. More than 85% of private bondholdegseed to the deal; had
they not done so, it could have ended Greece’scesaaf getting any more
bailout funds and pushed it into default (Kirkegh&012).

The bailout, however, failed to restore market mmfce in the Greek
economy. Even worse, it failed to halt the contagi panic from spreading
to certain other Euro member countries that weregieed as economically
weaker, with structural and competitiveness issnexddition to overly bur-
densome debt loads. As a consequence, the borr@mestg for these PIIGS
countries jumped, as did the cost of insuring seigerdebt against default, in
the face of the growing fears of eventual soveréigfaults occurring. At this
point, Eurozone banks found themselves sittingaogel amounts of Eurozone
sovereign-debt assets, with a preponderance ofshointhe country in which
a bank was headquartered. In retrospect, it ig thed this situation was due
to questionable policy choices in the past, padity the risk-weighting at
zero of Eurozone sovereign bonds in regulatorytahpalculations, the long-
standing acceptance of such bonds with no hairgtihd ECB as collateral in
its liquidity policies, and possible instances ohawisting by home-country
public authorities (Véron, 2011).

Between 2007 and 2010, the debt-to-GDP ratio ofBEbeo area rapidly
climbed upward, from 66.3% to 85.4%. Greece isexigp case: in 2007, its
outstanding debt stood at an alarming 107.7% of G&aRtinuously rising
since 2003, the overall Greek indebtedness wouldrgto break all records,
reaching a level of 144.9% of GDP in 2010. Like €& Italy had a debt
level above 100% of GDP prior to the crisis, bug thtio fell back to a less
worrisome level in the period between Italy’s adoptof the Euro in 1999
and 2007°

Among all Euro area countries, the most dramaticup in public debt
occurred in Ireland, and this can be clearly asctito the country’s banking
crisis. Ireland did not have a fiscal or debt pesbluntil 2008. Indeed, be-
tween 1997 and 2007, the country ran a fiscal sarplery year (except for
2002, when the government recorded a tiny defiti0.d% of GDP). Ac-
cordingly, the Irish debt-to-GDP ratio declinedastidy over this period, from
64.3% in 1997 to 24.9% in 2007, giving Ireland afiche lowest public-debt
burdens in the entire EU. The situation changedhdtally, however, in the
course of the Irish banking crisis in September8Q@@hen the Irish govern-
ment, under international pressure, guaranteed aidbe liabilities of Irish-
owned banks (Regling and Watson, 2010; McMahonQp0lhe government

18 On the sustainability of Italian fiscal policy ihe long run, see Bartoletto et al. (2012).
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guarantee was initially for €400 billion but waselaraised to €440 billion. As
a consequence, the Irish deficit ballooned, andd#i#-to-GDP ratio shot up
from 24.9% in 2007 to 94.9% in 2010. The later pimgarance of Ireland’s
access to capital markets in the autumn of 2010tledNovember 2010 to
seek an international financial rescue package tft@IMF and the EU; this
amounted to over €90 billion and was needed to fietp recapitalize its
banks, among other purposes.

Like Ireland, Spain had no fiscal or debt probleibedore 2008. In the
1999-2007 period, Spain had an average annual bwagelus of 0.3% of
GDP. In fact, 2007 was a banner year, when the topuwacorded a fiscal
surplus of 1.9%. Moreover, until the outbreak o gjlobal financial crisis,
Spain did not even once violate the EU’s Stabidityd Growth Pact (SGP)
provisions'® But the global financial crisis put an abrupt ¢éadhe long cycle
of Spanish high growth (which had started in 198@tgrked by a construction
and real-estate boom (Suarez, 2010). When the egonontracted in 2008,
the Spanish housing bubble burst and destabilizedbanking system. The
Spanish fiscal position also deteriorated, prodydieficits of 4.5% in 2008,
11.2% in 2009, and 9.3% in 2010. Spain’s publictdsyrocketed from
36.5% of GDP in 2007 to 61.0% of GDP in 2010.

In Portugal, too, whose track record had beenthess sterling in the years
leading up to the crisis, the by far greatest exmemof the public debt oc-
curred during and following the 2008-09 turmoilraise from 63.8% in 2007
to 94.9% in 2010. Portugal had been the first aguttt breach the SGP in
2002 after having experienced a steady increais dtebt-to-GDP ratio since
joining the Euro area in 1999 (when debt stoodPa6% of GDP).

8. Mispricing of Risk and Imbalances in the Euro Aea

In the decade leading up to the outbreak of theoiean market melt-
down, a key causative factor was at work: widespmagspricing of risk by
capital markets and an ensuing misallocation oftakgEuropean monetary
unification brought about a convergence of interas¢és among Euro area
members. Countries with weaker positions that sigme to the Euro could
refinance themselves roughly at the same costeamtist solvent states. In-
terest-rate spreads on the sovereign bonds of i@&SRcompared to Ger-

1% The SGP requires EU member countries to have anahbudget deficit no higher than 3%
of GDP and a national debt lower than 60% of GDBRpproaching that value.
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many'’s narrowed rapidly in the run-up to EMU mendbgp and almost dis-
appeared once they had become members of the E&@Fagure 25°

Figure 2. 10-Year Government Bond Yields (% per anam),
October 1990-December 2011
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Source Volz (2012), with data from Eurostat.

By January 2001, when Greece was welcomed intoEtm® area, the
yields on 10-year Greek bonds had fallen to 5% f&&%% in 1992. The sov-
ereign risk of virtually all Euro area countriescluding the PIIGS, as shown
in Figure 2, was priced more or less the same asm&@esovereign debt. This

20 According to Blommestein (2012), the pricing of siskssets involves assessing the risk
dimensions of relative asset safety. Safe assetsarsidered to be those that are virtually
default-free. These so-called safe assets funamrfinformationally-insensitive” instru-
ments, serve as “money,” and have the associatdd fumctions of money. The return on
these assets is the relatively risk-free rate. @fo@er pricing of sovereign risk has implica-
tions for the economy as a whole, via the impactiskrweight rules for capital adequacy of
banks, posting sovereign debt as collateral, tiwngr of bonds issued by banks and other
non-governmental entities. The transition fromlatieely “risk-free asset” environment, as,
in fact, it was for Euro area countries’ sovereilgit during the first decade of the 2000s, to
a relatively “risky asset” situation after 2010 sherefore had major macro- and micro-
financial implications. Propounding the same argutneanetta’s (2011Reportoutlines the
impact of sovereign-risk concerns over the costarailability of bank funding. It also de-
scribes the channels through which sovereign fifigc® bank funding.
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reflected financial markets’ irrational optimismhiwh was underpinned by
the zero weighting awarded in regulatory capitdtwations to Euro area
central government bonds. Another false assurare® aerived from the
ECB'’s policy of treating such debt as haircut-free,, risk-free, when it was
offered as collateral for repos and other finan¢iages (Véron, 2017.

Mersch (2011) points to flaws in the Maastricht atye At the very heart
of that framework were the no-bail-out clause amel $GP. The first should
have excluded free rider incentives, and the sestrdld have aligned na-
tional fiscal policies to prevent negative spilloedfects to the currency union
as a whole. The SGP was a compromise: it quantiféedl soundness with-
out interfering with the budgetary and fiscal p@g of sovereign states. Its
purpose was to maintain fiscal discipline withire tEMU. Member states
adopting the Euro had to meet the Maastricht cayarase criteria, while the
SGP would make sure that they continued to obsirem. The context for
Maastricht was the strong belief of the time thategnments would be reac-
tive to market discipline and that the power okfrearkets to act as a check
on government profligacy was paramount. Indeed; thés the prevailing
paradigm in economics at that time. Of course, Wittdsight, it is now obvi-
ous that the availability of cheap credit led touamestrained and unsustain-
able accumulation of private debt (as in Irelandrtd®al, and Spain) and
public debt (as in Greece and Portugal) in todesiss countries.

The drop in real interest rates in the peripheryntoes after their entry
into the Euro area and the inflowing capital thaltofved entry fueled unsus-
tainable development, including distorted credihalyics and real-estate
bubbles in Spain (Moro andiiNo, 2012) and excessive government spending
in Greece. It also reduced the pressure for ecanosform, which was sorely
needed to improve the competitiveness of the weadeanbers of the mone-
tary union; now they could easily finance their reat-account deficits
through an abundance of inflowing capital. A higldl of public debt is not a
problemper se as long as the government is able to refinarsmdfiand roll
over its debt. However, this requires total puldébt and the interest burden
to grow more slowly than the economy and the tassebahis is not the case
in the PIIGS anymore. Today’s debt crisis in th&sBl is therefore not merely
a debt crisis; it is first and foremost a compegitiess and growth crisis that
has led to structural imbalances within the Eur@aarBergsten and
Kirkegaard, 2012; Mayer, 2011). In fact, below theface of the sovereign

21 Buiter and Siebert (2005) early highlighted thiskem, maintaining that the ECB’s open-
market operations created moral hazard by notidigtating levels of sovereign risk within
the Euro area.
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public debt and banking crises lies a balance-gfy@mts crisis, caused by a
misalignment of internal real exchange rates.

According to Mayer (2011), before they found thelvese in the midst of a
Europe-wide crisis, EU officials tended to ignohe tcurrent-account imbal-
ances in certain EMU member countries (Figure 8né& of them, unfortu-
nately, failed to grasp the difference betweenraroon currency area within
a political union and a currency union of politigadovereign states, leading a
few to insist that these imbalances were irrelevastlong as the financial
markets remained buoyant and credit was easilyadlaiat rock-bottom cost
for borrowers of differing quality, the flaw in thargument was not laid bare.
This changed abruptly when the appetite for riskcradit markets suddenly
dried up as panic began to roil the markets; Euember countries with high
government deficits or debt and a bleak economitook experienced a
“sudden stop” of capital inflows, with a few suffeg net capital outflows. On
the surface, the “sudden stop” triggered a goventrfiending and banking
crisis. In response, EU authorities offered relieBrditioned on the imposi-
tion of budgetary austerity in the afflicted coyrtrwhile the ECB stepped in
to support the banks there. Below the surface, kiewdas lain a balance-of-
payments crisis, which has so far received onlytsatiention. Recall that the
balance of payments is defined as the sum of theemuand capital ac-
counts?® With floating exchange rates, the balance of paymés always
zero, as the exchange rate adjusts so as to balacerrent with the capital
account. With fixed exchange rates, however, baarigpayments imbal-
ances will emerge when the exchange rate is abobelow its equilibrium
value.

In the first case, when the exchange rate is ouseda a country imports
more than it exports, pushing the current accoottt deficit. At the same
time, domestic asset prices in foreign currencyhagber than foreign asset
prices, inducing investors to sell the former ang the latter. This, in turn,
leads to net capital outflows and hence a defitithie capital account. The
combined deficits of the current and capital actetimen produce a deficit in
the balance of payments. Traditionally, balancgafments deficits have
been funded by the sale of international resemas the central bank. When
the stock of reserves is depleted and the ceraalt ban no longer fund the
balance-of-payments deficit, the exchange ratedsopas to restore both the
current and capital accounts to the black.

2 n fact, the IMF balance-of-payments concept cdssi$ the current account, the capital
account, and the financial account. In Mayer’s oa&sy, however, the financial account is
mixed with the capital account.
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Figure 3: Current-Account Balances in Euro-area Coutries:
in Per cent of GDP
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In the second case, when the exchange rate isvaided, the current and
capital accounts (and hence the balance of payjnargsn surplus, and the
central bank accumulates international reserveis. flocess comes to an end
only when reserve accumulation has increased theynsupply to the extent
that domestic inflation rises to intolerable ley@liswhich point the authorities
up-value the exchange rate in an effort to regéduestability.

Officially being a union of sovereign states, thellE had each member
state retain its own national central bank, allvbfch then went on to become
members of the so-called Eurosystem, with the ECBie@top. National in-
terbank payment systems were merged into a Eum iaterbank payment
system (TARGETZ2), where national central banks ragsuthe role of oper-
ating the financial links between countries. A keynsequence of this system
was that each Euro area country had a nationaht®laf payments in the
form of the net position of its central bank witliMARGET2. This net posi-
tion could result in a claim (balance-of-paymentsphuis) or liability (bal-
ance-of-payments deficit) against the ECB, whidls 81 the center of the
payment system. One unforeseen result of this seagpit allowed any coun-
try with a balance-of-payments deficit to autontic receive unlimited
funding.

Take the example of a country that, due to an @laed internal real ex-
change rate and a large government budget deiaitinning both a current-
account and a capital-account deficit (Figure 3.the banks extend credit to
the overindebted government and the country’s upetitive private sector,
they are considered unsafe by international investmd lenders and are
therefore cut off from private sources of fundiig ensure their continued
solvency, the banks in this country receive créditn their national central
bank, which acts on behalf of the ECB. Thus, resenoney flows from the
ECB to fund payment outflows induced by the cumemd capital-account
deficits. In contrast to this scenario of local kamelying on their country’s
central bank and the ECB to fund their balance tshdleeir counterparts in a
Euro member with an undervalued real exchangehiate plenty of liquidity
and therefore do not need ECB funds. Hence—acaprirMayer (2011)—
the ECB’s funding operations become tilted towdhds countries with over-
valued exchange ratés.

2 Mayer's idea that TARGET2 provides unlimited fungliof the balance-of-payments defi-
cits is questionable. TARGET 2 flows reflect a kiofdlender-of-last-resort intervention by
the ECB through the free allotment program. They jestect the funding necessity of
banks in different regions: periphery banks werettost in need, not because they lent to
overindebted governments (except in Greece), beause they were the ones in dire straits
due to their large positions in, for instance, #esthte markets, as in Spain.



Beniamino Moro

The result of this tilt has been the lacklustemdloperformance in the pe-
riphery of the Euro area over the past severalsyesince that tilt only rein-
forced the erosion in those countries’ competitds) both vis-a-vis other Euro
area countries and the rest of the world. Notad#gures of this erosion were
the domestic booms resulting from low real intemegés and strong capital
inflows after accession to the EMU; hefty wage éases in excess of produc-
tivity growth, causing ever-higher unit-labor cofféigure 4); and higher price

inflation than in Germany and other “core countrgfgthe Euro area.

Figure 4. Unit Labor Costs
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At the heart of the current difficulties in Europee the severe structural
imbalances in the distressed member countriesgatefli by high current-
account deficits in the periphery states and matchurpluses in the so-called
core members. The prospect of the troubled coungiewing economically
out of their predicament is not encouraging, gitteeir lack of competitive-
ness. Nor can they resort to currency devaluatiom @uick fix to restore
competitiveness, since they are members of a mgnetzion. Therefore,
their necessary adjustment is going to be much npanaful, involving such
harsh measures as real wage cuts to push down 8osts austerity is politi-
cally much more difficult to administer than a avfé-currency devaluation.
As emphasized by Véron (2011), besides budgetdtytigtening and bank
restructuring, structural reforms that enhancedfs-hit countries’ growth
potential will be an indispensable part of any sssful crisis resolution. In-
deed, cash-strapped European governments’ undéaktian reluctance to
grapple with required economic adjustments, whiemand politically un-
popular policies, is what has caused markets tbtihe resolve—and there-
fore the future solvency—of the European periplwayntries.

9. Concluding Remarks

The European experience has shown that a crisisqo#okly spread
among closely integrated economies, either thrahghtrade channel, or the
financial channel, or both. In an integrated wonld,country can isolate itself
from surrounding troubles (Rodrik, 2012). Sincesefive regulation, surveil-
lance, and monitoring are the best crisis prevantive way forward is clear:
political leaders should redouble their effortsteengthen the regional finan-
cial architecture, in tandem with bolstering dorieestgulatory capacities and
global financial cooperation.

In this context, it is worth stressing once mor&t #ny fixed exchange-rate
arrangement (including monetary union) is pronetsustainable stresses if
the participating countries do not adjust theirrepuies internally and their
imbalances are allowed to grow well beyond the ®awied limits. If eco-
nomic policies are not able to keep the domestaegevel competitive vis-a-
vis the rest of the integrating area, and extead@istment via the exchange
rate is precluded, real exchange-rate appreciatibbrerode a country’s com-
petitiveness. In most cases, this will lead to entHaccount deficits that at
some point will trigger a balance-of-payments eridPeripheral European
countries are currently experiencing what a largmlmer of developing and
emerging countries went through over the past decaperiod of strong, yet
unsustainable, output growth fueled by capitalowl comes to a halt at some
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point, culminating in a “sudden stop” or reversikapital flows (Kaminsky
and Reinhart, 1999; Reinhart and Reinhart, 2009).

Since regional financial integration would requateleast partial liberali-
zation of domestic financial regulations and crogeder restrictions on fi-
nancial services and financial flows, the regulatnchitecture needs to keep
pace with financial integration. In financially @grated areas, close coopera-
tion between national regulators is needed. Asze@lpossibly too late in
Europe, once a certain level of regional finaneigdgration has been reached,
a regional regulatory body is needed to supervsntial institutions whose
activities stretch across bordéfs.

An important lesson of both the European financiais and the over-
arching global hysteria of which it was a part hsittregulatory authorities
must not focus only on micro-prudential regulatenmd supervision of indi-
vidual financial firms. Rather, they ought to idgntand manage systemic
risk, i.e., the risks brought on by the myriad ihitd&ages and interdependen-
cies in a market, where a triggering event, sucthadailure of a major in-
vestment bank, could seriously impair the functignbf financial markets
and harm the broader economy (Volz, 2012).

In conclusion, the key points to focus on of bdth European sovereign
debt crisis and the banking panic are the followiRigst, Europe’s banking
system has been in a rut of systemic fragility si@007. This is in contrast
with the US, where resolution of the mess in thekbey sector was swifter
and essentially completed by end-2088cond had Western Europe’s banks
been in better shape three years ago, the polipgoaph to the Greek debt
crisis would have been entirely different, possidllpwing for a much earlier
sovereign debt restructuringhird , the crisis has exposed a major deficiency
in executive decision-making capability within tB&) and Eurozone institu-
tional framework, which helps to explain the inguiffint policy response
(Véron, 2011). In fact, the banking and sovereightdtrises are compounded
by a crisis within the EU institutions themselv8gecialized European bod-

2 Steps towards the creation of pan-European supeyviauthorities for the Continent’s
financial sector were taken only in late 2008, witem president of the European Commis-
sion mandated a high-level expert group for thappse. This expert group, led by Jacques
de Larosiére, proposed three new supervisory aitidgrwhich were established in No-
vember 2010 and started operation in January 28&lEuropean Banking Authority (EBA)
based in London, the European Securities and Markathority (ESMA) based in Paris,
and the European Insurance and Occupational Pensigthority (EIOPA) based in Frank-
furt. These three supervisory authorities were dempnted by the creation of the European
Systemic Risk Board (ESRB), which is responsible ferrtiacro-prudential oversight of the
financial system within the EU and which has aaterat hosted by the ECB.
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ies, primarily the European Central Bank (ECB),énpartly bridged this gap
with policy initiatives that go beyond a narrow dewy of their mandate, but
they have been able to do so only to a limited réxt€hus, nothing has yet
been introduced to stop the contagion in its tracks

Therefore, a successful resolution of the currgsfuhction in the markets
will have to include at least the following fourraponentsi) a fiscal union,
i.e. a mechanism that ensures that fiscal politiethe Eurozone are partly
centralized, with shared backing across countrieassto meet the require-
ments of a monetary unioim) a banking union, i.e., a framework for banking
policy and banking supervision at the Europeanllévat credibly supports
the vision of a single European market for finahs&rvices;ii) an overhaul
of EU/Eurozone institutions that would enable fismad banking unions to be
sustainable, by allowing centralized executive slearmaking to the extent
necessary and by guaranteeing democratic accolitytabind, finally, iv)
short-term arrangements that chart a path towdrdsathievement of the
above three points.
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institutions under the Capital Purchase ProgranP{Cthus helping to avert a
complete collapse of the US banking sector. Inyiagr out this effort,
government regulators had to distinguish betweesetbanks deserving of
being bailed out and those that should be allowefdit. The results of this
study show that the CPP favored larger financisdititions whose potential
failure represented higher degrees of systemic fisks allocation of CPP
funds was cost-effective from the point of viewtakpayers, as such banks
reimbursed the government for their CPP bailoutneo than expected. In
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this paper, including adverse selection of the gagé products kept on
banks’ books and the Treasury’s approach to distifgng between insolvent
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1. Introduction

The global financial crisis that began in the U007 dealt a severe blow
to the American economy as a whole. Financial tuistins, corporations, and
households all felt the strain, while governmergfiventions across the world
imposed heavy burdens on the taxpayers in theietses. These interventions
included such measures as loan guarantee schemasvity issued senior
unsecured debt and bank recapitalizations. In t8eBg¢tween October 2008
and December 2009, the US Treasury injected hugeiat® of liquidity into
707 banksin 48 states through the purchases of preferraityestakes under
the voluntary Capital Purchase Program (the CPP;nfore details, see
Acharya and Sundaram, 2009; Panettal., 2009; King, 2009; Cooley and
Philippon, 2009; Khatiwada, 2009).

The Federal Reserve and US Treasury had to decelepa for deciding
whether to bail out a given bank or allow it togader. Many such judgments
were made on a case-by-case basis during the heighe crisis, and the
debate over the effectiveness of the entire repcogram for the country’s
commercial banks continues to this day. On the lw&d, regulators were
leery of entering into “moral hazard” territory (Daand Koetter, 2011; Gale
and Vives, 2002; Stiglitz, 2012); on the other habdnk recapitalizations
were obviously necessary to support solvent biguill banks and thus avert
a catastrophic collapse of the entire financiateays(Fender and Gyntelberg,
2008).

Compared with other types of government supporg purchase of
preferred or common shares is often seen as othe ahost efficient types of
capital infusions (see Wilson and Wu, 2010). Anothyument in favor of
the CPP is that the program did not end up costagayers much.
Specifically, it spent only $204.9 billion of it2%0 billion budget (more than
a third of the total Troubled Asset Relief Prograhe largest investment
was $25 billion and the smallest was $301,000.

By April 30, 2013, the Treasury had recovered ntben $222 billion of
what it had disbursed through the CPP in the fofmepayments, dividends,
interest, and other income (according to the USaterent of the Treasury
website). (It should be noted that not all bankessataken up under the CPP
at that time were held by the Treasury.) In Mar@t2, the Treasury started to
wind down its remaining bank investments throughbligpuauctions. This
process accelerated during the fall of 2012.

! Including more than 450 small and community bamksl 22 certified community
development financial institutions (CDFIs).
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This paper focuses on the determinants of thedityuprovisions under
the CPP. It first defines the factors that contduto the final bailout
allocation and to bailout repayment8ased on that, it is possible to assess
the effectiveness of the allocation of CPP fund®eding to the goals of the
program and the realized risks for taxpayers.

The presented analysis rests on four main hypoghdsee first hypothesis
is that the distribution of CPP funds and theiragpents were geared to the
perceived financial fragility of commercial bankasf before the crisis.
Regulators were expected to provide liquidity torenfinancially vulnerable
banks as well as to those banks exposed to thalkalic'tail risk” that
materialized after a secular collapse in the hausiarket.

The second hypothesis is that the CPP was desitmeadinimize the
spreading of the crisis. First, there was the w$ka drying up of credit
availability due to the deterioration in the intemary role of the banking
sector. Second, there was significant counterp@sky mostly from the side
of LCFIs (Large Complex Financial Institutions), iafin proved to be “too big
to fail” due to their size, complexity, intercontegness, and other factors.
Several indicators are used in this paper to iflersystemically critical
institutions: Marginal Expected Shortfall (MES) (#arya et al., 2010),
ACoVaR (Adrian and Brunnermeier, 2011), bank size, arid.be

Another hypothesis underlying this study is thatitipal contributions
(including lobbying activities) and a bank’s locati could have caused a
more generous distribution of CPP funds towards cifipe financial
institutions. In this vein, Duchin and Sosyura (2pXind evidence of
politically connected firms having priority in begjriunded.

A bank’s excessive risk-taking before the crisighthbe one more reason
for its participation in the CPP. The higher thgrme of risk taken by such an
enterprise (indicated by the change in the bank&ses value), the larger its
losses should be during the crisis and thus thatgréts need for CPP funds
vis-a-vis other banks (Kibritcioglu, 2002).

The paper contributes to the literature on baileutd on the effectiveness
of liquidity provisions. The allocation of CPP funds investigated and
evaluated by analyzing bailout repayments overfale years following the
disbursement of CPP funds (2009-12). In this regard an important source
of information on the realized risks of fundingogihtions. Methodologically,
polytomous and duration models are applied to aealyapital injections
under the CPP and their reimbursement.

2 The bailout repayments under the CPP mean thedlesse of the Treasury’s equity stake.
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Not all banks were automatically eligible for th@& First, a bank had to
request participation in the CPP by applying to #ppropriate Federal
banking agency (FBA). Second, the Treasury hadpprave the bank’s
application. Then, the bank had 30 days from the d&that notification to
accept the Treasury’s terms and conditions and ubbmg investment
agreements and related documentation. This beiagc#ise, if a particular
bank was not bailed out, two distinct scenariosawssible to explain why.

First, that bank either did not apply for CPP fundshe first place or did
not accept the Treasury’s conditions after receivomeliminary approval,
perhaps because of the availability of cheaperratare financing or the
absence of the need to recapitalize. Second, suménka could have been
refused CPP funds by the Treasury for two mainars(i) it was considered
to be insolvent or (i) its financial situation wdeemed superior to those of
other applicants (given that the amount to be dgd under the CPP was
limited). Of these, the first reason seems to beemealistic, as not all CPP
funds were disbursed and most banks were sufféramgy liquidity shortages
equally.

According to a report by the US Government Accohitityg Office (GAO,
2009), the Treasury had received over 1,300 CPRcapipns from regulators
by June 12, 2009, while more than 220 applicatibasl not yet been
forwarded to the Treasury by bank regulatoRurther, approximately 400
financial institutions that had received preliminapproval had withdrawn
their CPP applications by June 12, 2009 becausethef uncertainty
surrounding future program requirements. However, this paper, no
distinction is made between these two situatiossn@ data on individual
bank applications are freely available. This liita has been taken into
account when interpreting the results.

The results of multinomial logit regression anaysonfirm that the CPP
was designed to provide liquidity to systemicaltitical and “too big to fail”
commercial banks. At the same time, these banldetkto exhibit a higher
probability of repurchasing their shares from tlreabury than other banks.
Thus, saving these banks helped avoid large exte@wsis for the other
sectors of the economy in the event of a totalapsé of the banking sector,
while taxpayers’ money was returned in relativéiprs order. However, such
an allocation of CPP funds might have contribudhe creation of moral
hazard and triggered more future bailouts of laagd “too interconnected”
banks. In addition, while financially distressechka (according to their Z-
scores) were more likely to be bailed out, this waisthe case for banks with

3 The deadline for applications by small banks thas extended until November 21, 2009.
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portfolios overweighted with mortgage-backed sem#i(MBSs), mortgages,
and non-performing loans.

There are several interpretations of these residisending on whether a
bank decided not to apply for CPP funds or the Jusarejected the bank’s
application. A bank may have decided not to apply €PP funds if the
mortgages and MBSs on its books were of primarg tgpe. This means that
banks preferred to leave high-quality loans onrth@lance sheets and to
securitize and sell off less safe ones (includingpsime loans) to other
entities via off-balance-sheet vehicles. Howeviethé Treasury decided not
to bail out a commercial bank, it may have been wués specializing in
mortgage lending and MBSs rather than commeranalitey.

Banks that specialized in commercial and industo@ahs might have been
viewed as more viable and temporarily illiquidahgh no fault of their own
(the cause being deterioration of the interbank ketqyr unlike their
counterparts that had been wallowing in mortgageliteg, which were now
insolvent after engaging in predatory lending befttre crisis. Moreover, the
former group of banks had a higher probability efaying CPP funds in full
before July 2012.

The remainder of the paper is structured as foll&®estion 2 presents the
estimation methodology. Section 3 introduces thta dind describes the
dependent and explanatory variables. The empmgsallts for the polytomous
and time-to-repayment regressions analyzing thefathat determined the
disbursement of CPP funds and their repaymentprasented in Section 4.
Section 5 contains the conclusion.

2. Estimation Methodology
2.1 Multinomial (Polytomous) Logistic Regression

Multinomial logistic regression uses the maximukelihood method to
predict a categorical dependent variable that takemore than two outcomes
that have no natural ordering. The discrete depgngaiable in that model
represents a bank's progress in CPP funds repayyduody 31, 2012.

The set of coefficients for explanatory variableseistimated for each
outcome: no bailouty = 0; bailout and total repayment,= 1; bailout and
partial repaymenty = 2; bailout and no repayment,= 3 (Figure 1).

The model requires setting the base outcome. Th#icients associated
with that base outcome are zero. That is, wherséfttng outcome is "bailout
and total repayment"y(= 1), the coefficients for the remaining outcomes
measure the change relative to that base group.
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Duration analysis

Under the CPP, financial institutions received thads in the period
between October 2008 and December 2009, whiledteeaf each bank's exit
from the CPP depended on its ability to repurchihselreasury's stake. The
time until the bailout repayment is another meagrantifying the realized
risks of funding allocations.

Figure 1. Bailout and Repayment Decision

BANKS
RESCUED NON-RESCUED

8

TOTAL
REPAYMENT

A central component of the analysis in this secti®rthe hazard rate,
which is the probability of the CPP refund at time conditional on not
having repaid the bailout before (or having surdlite timet;).

One of the issues of the duration analysis is tindethe shape of the
hazard rate. The Semiparametric Cox proportionaiits model allows us to
leave the baseline hazakg(t) without particular parametrization, while the
effects of the covariates are parametrized to alterhazard function in a
certain way:

h(t]x;) = ho(t) exp(x;Bx) (1)
whereg, are regression coefficients and are to be estahrfaden the data.

However, when a correct form of the,(t) is chosen, the model could fit
the data better and produce better results. Figurpresents smoothed
estimates of the hazard function, which has a nwmnecdally increasing shape
until around 2.7 years after the bailout and thiamts to decline. Thus, the
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plot suggests that there is an increased rate mdyreent in the period
between 1.5 and 2.8 years after the CPP funds disiment, while this
repayment hazard rate diminishes after 2.8 yedmfimg the bailout.

Figure 2. Estimates of the Hazard (Probability of ®P Funds
Repayment) Function
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Parametric models can be based, on the one hantheoproportional-
hazards assumption, and, on the other hand, ofesatesl-failure-time (AFT)
assumption. To capture the monotonically increasihgpe of the hazard
function (Figure 2), the Weibull distribution isaten.

The declining shape of the hazard function at thd ef distribution,
however, suggests a possibility of a non-monotopattern-of-duration
dependence. The log-logistic distribution is chof@m among other AFT
models.

The choice between the parametric models is madeg ube Akaike
Information Criterion (AIC) and log-likelihood. Th&lC scores are compared
between the parametric models. The lowest valubeoRAIC is found for the
Weibull model of baseline hazard, even though FgRirsuggests a greater
resemblance to log-logistic and log-normal modetsg-logistic distribution
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of the hazard function is preferred to the log-nalrone, according to the AIC
criterion; anyway, it is commonly used when fittidgta with censoring.

Thus, three duration models are finally fitted: t@®x proportional-
hazards model (no specific parametrization), théeproportional-hazards
model (monotonically increasing hazard functiomd &he log-logistic model
(non-monotonic unimodal hazard).

3. Data and Summary Statistics

3.1 Data Description

To construct the sample of firms, US domesticatiptoolled commercial
banks were selected from DataStream. These finacmiapanies operated in
the US market in US dollars and were still actimeDecember 2008. After
variables needed for estimation were selected,nar&®0 commercial banks
were left in the sample.

The data on bailouts (promised amount, actual dégslamount, date of
entering the program) and bailout reimbursemento(arh repaid, date of
repayment) were obtained from the Treasury's Offit&inancial Stability.
The data on political contributions and lobbyingpenditures of PACs
(Political Action Committees) related to banks cdinoen the website of the
US Federal Election Commission.

The data from these three sources were mergedBailinder CPP were
provided to domestically controlled banks, bankdiray companies, savings
associations, and savings and loan holding compa@iely actual disbursed
amounts were considered as evidence of a bankuhailo

After outlier cleaning, 597 banks were left in gaample.
3.2 Dependent Variables
3.2.1 CPP Funds Allocation and Repayment

This discrete dependent variable classifies thekdadnto four groups:
banks that did not receive the CPP funds; 0; banks that received the CPP
funds and reimbursed them totally= 1; banks that received the CPP funds
and reimbursed them partly,= 2; and banks that received the CPP funds but
did not pay back anything, = 3.

Slightly more than half of the represented banksrdit receive the CPP
funds in 2008-09 (Figure 3). Around 20% of the lmrfiom the sample
received the CPP funds and repaid them totallytrem®0% of them received
the CPP funds but did not pay back anything by 3dly2012; and a small
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fraction of the banks (less than 5%) repaid the @RBs partly (the majority
of which repaid at least 50% of the total amount).

Figure 3. Distribution of the Ordinal Variable on CPP Funds
Allocation and Their Repayment by July 2012
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3.2.2 Time-to-Repayment

The time at risk or time until the event occursréh¢he CPP funds
repayment) is analyzed in this duration model.

Only bailed out banks were considered for the egtion. Thus, around
half of the observations were left in the samplmuad 280 banks. The
analyzed period was limited to between the distidlbuof the CPP funds in
2008-09 and July 31, 2012. In that period, appraxaty half of these banks
repaid the bailouts.

A bank was said to have repaid the CPP fundsnilaihaged to repurchase
the total amount of preferred shares from the Tmgaby the end of the
analyzed period (total refund). Time-to-repaymeaswounted in days.
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The data and the repayment announcements sugdlestist repayments
would take place in March 2009, around half a \adtar the start of the CPP
program. Starting from that period, the probabibfyCPP refunds increases
with time (see Section 2.2 for details).

3.3 Bank Balance-Sheet Characteristics

Bank balance-sheet characteristics are financdstent variables that
define the "financial health" of a bank, or, in @thwords, determine the
probability of the bank's default (Duchin and Sasyw2012; Ratnovski and
Huang, 2009). Here indicators from the next thremdefs were included:
Altman's Z-score, KMV Moody's RiskCalc for US banksd the BondScore
(Credit Sights) model. Some indicators appearduketbighly correlated with
each other and needed to be excluded from thedstahation.

The bailout dummyBD; is introduced in correlation tables, allowing os t
make assumptions about the impact of explanatanghlas on disbursement
of CPP funds. The bailout dummy takes a value @f ibrthe bank received
the CPP funds, zero otherwise.

3.3.1 Altman’s Z-score

Altman's bankruptcy model proposes a Z-score indictor each firm,
representing the level of distress of that firmueFiinancial ratios are used to
calculate that score (see details in Appendix AA)higher Z-score is
interpreted as an indicator of a "safer" or, ineotiwords, more financially
healthy firm, while a lower Z-score indicates athigvel of distress for that
organization.

It is expected that safer financial firms would whihey had suffered less
from the capital shortage and had had a smalldvgtitity of receiving the
CPP funds.

3.3.2 Moody's KMV RiskCalc™ V3.1 US Banks

More recently, Moody's rating agency came out vishKMV RiskCalc
V3.1 model for predicting probability of a bank'sfdult. It comprises
financial-statement variables and equity-marketorimiation on a bank's
prospects and business risk.

As expected, default frequency measures as welthasformula for
computing them are not available to the publicthe®input variables of the
Moody's model are plugged directly into the regmess (taking into account
the probability of multicollinearity between indicas from different models).
Each category is represented by at least one V@ariddscriptive statistics are
provided in Table 1. The main variables are disedigselow.
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Table 1. Summary of Dependent Variables and BalaneBheet
Characteristics from Altman's and Moody's Models Fa
US Commercial Banks

Variable Name Obs Mean Std. Min Max
Dev.

Bailout dummy BD. 644 0.44 0.5 0 1

Bailout and repayment R. 644 0.87 1.16 0 3

categorical variable
Time-to-repayment (in days) TR. 280 1004.22 355.34 89 1355

Z-score, standardised Z 597 O 1 -2.92  4.27

Moody's RiskCalc U.S. Bank

Total equity to total assets, (S . 661 O 1 -1.20 354
winsorised at 2% level, standardised

Total deposits to total assets, ¢S, 642 O 1 -1.67 2.80
winsorised at 1% level, standardised -

Net revenues to total assets, P, 654 O 1 -2.25 3.68
winsorised at 1% level, standardised

Cash flow per share, P, 640 O 1 -0.84 3.50
winsorised at 2% level, standardised

Mortgage Real-Estate Loans AC, 661 O 1 -3.56 2.02

to total loans ratio (in
Percentagextandardised

Consumer and Industrial AC, 653 0 1 -1.22  3.21
Loans to total loans ratio (in B

percentage),

winsorised at 2% level, standardised

Treasury Securities to total Liq, 607 O 1 -0.56 3.59

assets ratio (in percentage),
winsorised at 2% level, standardised

Mortgage-Backed Securities Lig, 641 0 1 -1.04 3.36
to total assets ratio (in B

Percentage),

winsorised at 2% level, standardised

Non-performing loans to total 4Q 661 O 1 -0.91 3.69

loans ratio (in Percentage),
winsorised at 2% level, standardised
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The Asset Concentration group consists of two variablegeal-estate
mortgage loans(AC; in tables) andcommercial and industrial loans (AC,
in tables), normalized by total loans.

Real-Estate Mortgage LoanA(,) include commercial and construction
mortgages; thus, the relative size could be paditicorrelated with the size
of commercial and industrial loaQdC,). It appears, though, that these
groups of loans are highly but negatively correlateith each other (the
correlation coefficient is -0.89; Table 2). It meathat if a bank is
concentrated in real-estate mortgage lending, aviges fewer loans for
commercial and industrial purpoée$hat can be interpreted as a bank's loan
portfolio "specialization."

Liquidity-related variablesL{quidity group) measure the share of liquid
assets on the balance sheet of a bank. Moody'SCRIickv3.1 US Banks
model (2006) and the Basel Il regulation classifietbrtgage-backed
securities (MBS) as safe and liquid holdings. TWwas$ indeed the case at the
time; MBSs also included government mortgages effdry the Government
National Mortgage Association or other US Fedegalneies.

In the recent crisis, MBSs became highly risky dinguid assets. That is
why the initial indicator proposed in Moody's Risk€ model that brought
together Treasury securities and mortgage-backetlrises (as both
representing liquid groups of assets) has beeaceglby two separate ratios.

The Asset Quality groupis represented by thehare of non-performing
loans in total loans Lower asset quality is expected to increase the
probability of default and, consequently, the philig of the bailout.
Nevertheless, the correlation coefficient betweka bailout dummy and
normalized non-performing loans in 2007 is negafidell, Table 2).

3.3.3 BondScore Model

The BondScore Credit Model is another model thatutates credit risks
for publicly traded US non-financial corporationghatotal assets in excess of
$250 million.

Three variables from the BondScore Model are aedlyzhe others are
similar to the indicators from Moody's RiskCalc Mxbd the ratio of earnings
before interest, taxes, depreciation, and amoitizaEBITDA) to a bank's
net revenues (EBITDA margif); leverage kev); and the volatility of
EBITDA (Vol). It is expected that commercial banks vaitther margins,

4 Commercial and industrial loans represent a gemenount of loans made to business and
industry, excluding commercial mortgages and inicig¢onsumer loans.
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lower leverage, and less volatility would exhibitsenaller probability of
default and, consequently, would suffer less frammidlity shortages during
the crisis.

However, the first two BondScore variables canreképt in regressions
due to the high risk of multicollinearity.

3.4 Systemic Risk Variables

One of the goals of the CPP was to prevent thes@gm@eading from one
big institution to another and from the financigctwr to the economy at
large. Thus, regulators were focused on rescuingettinancial institutions
they believed were critical to the survival of #dire system.

One of the most frequently used proxies for systemisk is a firm'ssize
(standardizedSize; 5007, Table 3). It supports the "too big to fail* argemt
the lender of last resort cannot deny support tgeldinancial institutions
whose closure would significantly affect the rebthee market (Freixas and
Parigi, 2008). Correlation coefficients are presdrih Table 4. A bank's size
is indeed highly and positively correlated withlbat dummyBD,;.

The second variable that represents the systeskcigiBeta; 7. It is
the correlation between the share value of a fi@naostitution and the
overall market. The details on the constructiorsydtemic risk variables are
presented in Appendix A.2. During the crisis peritide stock market in
general performed abominably; thus, a company withigher beta should
exhibit a higher probability of default and, acdagly, require government
intervention.

ACoVaR was developed by Adrian and Brunnermeier (20090VaR
represents the difference between the Value-at-&igke financial sector—
conditional on institution "i"* being in distress—ehthe unconditional Value-
at-Risk of the financial sector.

TheMarginal Expected Shortfall (MES) is the expected percentage loss
in market value faced by a financial institution emha shock drives the
market beyond some threshold.

(MES) is calculated over three different periods (itldouwt be done with
ACoVaR as there are not enough observations): for ther \2207
(MES; 2007), for the period of eight years preceding the sr{fiom 2000 to
2007,MES; 000-2007), @nd for the periods surrounding the Bear Steands a
Lehman Brothers bankruptcies (February, March, &abper, and October of
2008,MESgs1)-
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Table 3. Summary of BondScore Balance-Sheet Charagtstics,
Systemic Risk, Political Involvement, and Individua
Risk-Taking Related Variables

Variable Name Obs Mean Std. Min Max
Dev.

EBITDAz00r \insorized at EM 632 0 1 -3.24 1.83

Salesypo-

2%level, standardized
Debtyoo- Lev 604 O 1 -3.57 252

1
MarketCap+BookValueDebt -

winsorized at 1% level, standardised

Volatility,,,- , standardized Vol 502 0 1 -1.88  3.43
Size (logarithm of total ~ 5tz€; 2007 661 0O 1 -2.84  3.49
assets)standardized

Beta,standardized Beta; 1007 621 0 1 -1.76  2.78
Marginal expected MES; 2007 626 0 1 241 295

shortfall (MES) for 2007,

standardized

Marginal expected MES3000-2007 632 0 1 -1.87  3.65
shortfall (MES) over 8

years between 2000 and

2007 ,winsorized at 1% level,
standardized

Marginal expected MESzsi5 608 0 1 -1.81 251
shortfall (MES) for the
Bear Stearns and Lehman

Brothers near-collapse,
winsorised at 1% level, standardized

Conditional Value-at-Risk, 2CoVaR; 202007 628 0 1 -3.13  1.97
standardized

Political influence dummy #22006-2002 658 0.03 018 O 1
State State 661 2590 1439 1 51
Change in log stock prices?(4:2002-z200¢) 525 0 1 -3.09 264

during 2003-2006yinsorised

at 1% level, standardised
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Table 4. Correlation Between Dependent Variables ahExplanatory Systemic Risk, Political Influence,

Location, and Individual Risk Variables For US Banks

[x]
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All the measures of systemic risk are calculatedunh a way that the
higher value of the variable indicates a highertigbuation of the commercial
bank in question to systemic risk. The correlatioefficients from Table 4
are positive, confirming that a higher contributida systemic risk is
associated with the higher probability of CPP fuddbursement.

3.5 Political Involvement and Location Indicators

Wall Street is one of the largest contributors tedéral political
campaigns. Monetary contributions to political caimgps and lobbying
activities on behalf of the industry are carried through political action
committees (PACs). The data on PAC contributionstaia information on
official contributions of bank-related PACs. Susimmgly, only 3.3% of
financial firms were found to be official contrilaug between 2006 and 2008.
Lobbying expenditures are another way for the pe\sector to curry favor
with those in power.

The political-involvement dummy is then construgte®D,o06-2008- The
dummy takes on a value of one if, in the underlipedod, the PAC related to
the bank made a political campaign or lobbying gbation, zero otherwise.
The correlation of the political-involvement dummwth the bailout dummy
suggests a positive influence of the former on ldteer (the correlation
coefficient is 0.12, Table 4). To control for bdokation, the state dummy is
then included into regressions.

3.6 Bank's Excessive Risk-Taking

The literature describes several attempts to disdeom the past
performance of financial institutions whether thegeo had pursued riskier
strategies had learned from financial crises tonbee careful or continued in
the same vein.

The representative variable from this group aimadeount for individual
risk-taking of a bank. It is calculated as the afifince in log stock prices of
the bank between 2003 and 2008; 2003-2006)-

Firms that take on more risk and follow more aggjies investment
strategies to achieve higher returns are expeotbae experienced a major
run-up in their stock prices during that periode$& should also be the same
entities that sustained the most damage duringctisés and that required
government intervention to survive.

> For instance, through the performance of thek®aduring the LTCM crisis in 1998,
Fahlenbraclet al. (2011)..
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4. Results

4.1 Polytomous Logistic Model

The multinomial (polytomous) logistic model is usteddefine the factors
that determined the probability of the bank badounder CPP and their
repayment/non-repayment in the period between 2062012. The dependent
variable indicates if a bank was bailed out or ant, if it was, how much did it
repay to the Treasury by July 2012: the total arhoarpart of the disbursed
amount, or nothing at all (see Figure 1 and Se@igri for details).

The results for the multinomial regressions ares@méed in Table 5. The
base outcome is disbursement of the CPP fundsnioitand total repayment
by July 2012.

The coefficients presented in Table 5 are multirmbriog-odds (logitS)
They are interpreted as a change in the logit ea€@mnem ("no bailout,”
"bailout and partial repayment,” "bailout and npagment") relative to the
reference group ("bailout and total repayment”) &ownit change in the
predictor variable, if the other variables in thedal are held constant.

Table 5 reports the results for three model spmifins with distinct
measures of systemic risk: be(@®eta;,o07) in Column 3; bank size
(Size;2007) In Column 4, and Marginal Expected Shortfall meaduover
eight years, from 2000 to 20QMES; 5000-2007), in Column 5.

Balance-sheet characteristics, systemic risk, adiyidual excessive risk-
taking indicators are standardized. The standauiatien of each of these
indicators is then equal to one, which makes tlze sif the parameters
comparable within each column.

The first section in Table 5 (Section "no bailowf' Table 5) reveals
factors that affect the probability of a bank havieceived no bailout (group
"0"), as opposed to the group of banks that redeikie bailout and repaid it
totally (group "1"). Bear in mind that the "no kmit" outcome could have
been caused by the bank's own decision not to dpplyre CPP funds or by
the Treasury's rejection of the bank's application.

The empirical evidence suggests that the CPP fuvete provided to
financially distressed firms. A one-unit increaseai bank's Z-scoreZ) is
associated with a 0.489 rise in the multinomiatdalgls for the "no bailout”
outcome relative to the "bailout and total repaytheutcome (Column 3,
Section "no bailout", Table 5).

5 Another possibility would be to present the 6ioifnts in terms of relative risk ratios.
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Table 5. Determinants of the Bank Bailout and its Rpayment
Under TARP's Capital Purchase Program Between 2008
and 2012, US Commercial Banks, Polytomous Logistic
Regressions. Base Outcome: Bailout and Total Repayamit

Type of var

No bailout

Name

Balance-sheet characteristics

Altman’s

Z-score
Moody’'s

RiskCalc

BondScore

Model
Systemic Risk

&~

cs,

AT
Vol

Beta; 3007

Size; 2007

MES:; ~000_200
{,2000-200

PolytomousPolytomous Polytomous

logit with
Beta

0.489**

(2.912)
-0.165

(-1.18)
0.368*

(2.252)
-0.035

(-0.211)
0.598***

(4.428)

0.321*

(2.092)
0.456**

(2.840)
0.709***

(3.911)
0.337*

(1.987)
-0.731%**

(-5.042)

logit with
Size

0.681***

(3.640)
0.036

(0.24)
0.272

(1.641)
0.244

(1.380)

-0.451%

(-3.450)
0.334*

(2.100)
0.534**

(3.144)
0.813***

(4.062)
0.308

(1.853)

-1.243***
(-6.765)

logit with

ME

0.617***

(3.594)
-0.225

(-1.67)
0.251

(1.632)
-0.014

(-0.093)
0.572***

(4.274)

0.343*

(2.245)
0.437**

(2.748)
0.674***

(3.736)
0.263

(1.597)

-0.625***
(-4.577)
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Political inv-t

and location

Individual

risk-taking

ACoVaR; 15502007

P 2
* D:C 06-2008

State

In(q; 2003 - 2006 )

Constant

Bailout and partial repayment
Balance-sheet characteristics

Altman’s

Z-score
Moody's

RiskCalc

BondScore

Model
Systemic Risk

o~

cs,

0.135
(1.040)
-0.379

(-0.495)
0.005

(0.607)
0.118

(0.732)

1.003***
(3.802)

0.134

(0.385)
-0.013

(-0.041)
-0.091

(-0.255)
0.595**

(2.913)
0.525

(1.748)

-0.194

(-0.539)
0.059

(0.173)
0.592*

(2.006)
0.472

(1.445)
0.305

(1.017)

0.241
(1.78)
1.091

(1.330)
0.007

(0.86)
0.048

(0.286)

1.113***
(4.140)

0.236

(0.619)
0.104

(0.334)
-0.193

(-0.541)
0.756***

(3.410)

-0.269

(-0.988)
-0.202

(-0.555)
0.047

(0.128)
0.821**

(2.640)
0.573

(1.869)

-0.237
(-0.675)

0.178
(1.385)
-0.210

(-0.306)
0.009

(1.05)
0.039

(0.254)

0.967***
(3.748)

0.140

(0.381)
0.033

(0.114)
-0.147

(-0.444)
0.636**

(3.160)
0.388

(1.358)

-0.188

(-0.523)
0.033

(0.101)
0.657*

(2.288)
0.538

(1.753)




Varvara Isyuk 99
MES; 20002007 -0.028
(-0.105)
ACoVaR; yes0-200c -0.081 -0.043 -0.058
(-0.291) (-0.155) (-0.213)
Political inv-t PDyp06—200¢ 1.603 1.815 1.747*
and location (1.816) (1.665) (1.995)
State -0.021 -0.021 -0.022
(-1.156) (-0.179) (-1.222)
Individual In(Q; 2002 —2006 ) 0.370 0.297 0.283
risk-taking (1.245) (1.023) (1.009)
Constant -1.673* -1.402** -1.484**
(-3.109) (-2.748) (-2.932)
Bailout and no repayment
Balance-sheet characteristics
Altman's Z -0.254 -0.088 -0.120
Z-score (-1.207) (-0.392) (-0.560)
Moody's CS, -0.157 0.082 -0.106
RiskCalc (-0.985) (0.466) (-0.665)
P, 0.047 -0.019 -0.023
(0.250) (-0.101) (-0.117)
P, 0.140 0.364 0.168
(0.832) (1.920) (0.990)
AC, 0.415% 0.364*
(2.666) (2.328)
AC, -0.301*
(-2.004)
Lig, -0.076 -0.044 -0.067
(-0.393) (-0.229) (-0.350)
Lig, -0.347 -0.211 -0.304
(-1.639) (-0.984) (-1.436)
AQ 0.543** 0.695** 0.571**
(2.797) (3.281) (2.945)
BondScore Vol 0.251 0.293 0.303
Model (1.351) (1.597) (1.649)
Systemic Risk Beta; 100+ -0.338*

(-2.075)
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5ize; 1007 -1.040***
(-4.886)
MES; 2000-2007 -0.757%
(-4.303)
ACoVaR; yes0-2000 -0.014 0.160 0.148
(-0.102) (1.024) (0.963)
Political inv-t PDagos— 2002 0.229 1.327 0.258
and location (0.290) (1.465) (0.312)
State 0.004 0.004 0.005
(0.381) (0.408) (0.458)
Individual In(q;2002 —2006} 0.157 0.099 0.067
risk-taking (0.878) (0.551) (0.369)
Constant -0.146 -0.004 -0.173
(-0.460) (-0.008) (-0.555)
Pseud®* 0.156 0.168 0.153
Obs 505 514 519

Notes t-statistics in parentheses; ***, ** and * dengtevalue less than 0.1%, 1%,
and 5%, respectively.

Safer or financially stable banks (with a highetrddn's Z-score in 2007)
are less likely to have applied for the CPP furedsthey had easier access to
alternative sources of financing. Besides, theyewess likely to be approved
by the Treasury for participation in the CPP as gtipulated amount was
limited ($250 billion, later reduced to $218 bililp and the program was
aiming at illiquid financial institutions.

Recall that real-estate mortgage loaAS;j and commercial industrial
loans AC;) normalized as total loans, are negatively coreela(the
correlation coefficient is -0.89, Table 2). Thismdae assumed to mean that
many banks either specialized in mortgage lendingnocommercial and
industrial lending. When thinking of these speeilions in relation to the
origin of the financial crisis (the boom-and-busbuking market and,
particularly, the excesses in the subprime-mortgagket), one might
understandably assume that those banks highlyeagtivnortgage lending
were the ones left holding a disproportionate sharélliquid assets and
having to apply for the CPP. After all, wasn't tgevernment intent on
helping American homeowners by supporting mortgdgading and
preventing massive residential defaults?

However, the results show the opposite. Banks webwn for their
mortgage lendingAC,) were more likely not to receive the CPP funds, as
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suggested by the coefficients from Section "nodeai! A one-percentage-

point increase in the share of real-estate mortd@aes leads to a 0.598 rise
in multinomial log-odds for a "no bailout" outcomaative to a "bailout and

total repayment" outcome (Column 3, Section "ndolod* Table 5).

In any case, even if the banks that were heavity timat sort of loans had
received the bailout, they were more likely nothve repaid it (Section
"Bailout and no repayment,” Table 5). A one-peragatpoint increase in the
share of real-estate mortgage loans in total ldaads to a 0.415 rise in
multinomial log-odds for the bailed-out banks tlid not repay the CPP
funds relative to the bailed-out banks that totediyaid the CPP funds by July
2012 (Column 3, Section "bailout and no repaymerafile 5).

An opposite effect is found for the banks that wetrere exposed to
commercial and industrial loaiidC,): they were more likely to be bailed out
and less likely to fail to repay the funds befouéy 2012. All these findings
confirm the results for logit and OLS regressiomsth the dependent
variables being, respectively, a binary outcomeardigg the CPP funds
disbursement ("bailout"/'no bailout”) and the relatsize of the disbursed
amount (for more details, see Isyuk, 2012).

If the reason for no bailout was the bank's owrigi@e (no application or
the last-stage refusal of the Treasury's condilfjah&n those specializing in
mortgages must have found Treasury's conditionsstoct (and looked for
alternative financing) or they did not need to keapitalized. The former
explanation does not seem to be very plausibleCRB conditions were
relatively lenient. Most financial institutions piarpating in the CPP had to
pay Treasury a 5% dividend on preferred shareghiffirst five years and a
9% rate thereaftérIn the United Kingdom, the dividend to be paidthe
Treasury was set at 12% for the first five yeard #re three-month London
Interbank Offered Rate (LIBOR) plus 700 basis pothereaftér

The latter explanation suggests that the banksrigalmward mortgage
activity were not willing to apply for the CPP, paps because the pre-crisis
assets on their books were of a good quality. Jfssmwh banks preferred to
leave the high-quality loans on their balance shaat to securitize and sell
off the less safe ones (including subprime loanspther entities via off-
balance-sheet vehicles. (for more information oveegke selection practices,
see Acharyat al., 2010).

" In addition, Treasury received warrants to pasehcommon shares or other securities from

the banks at the time of the CPP investment.
Not mentioning restrictions on executive compgios, dividends, lending commitments,
and board appointments.

8
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In cases where the Treasury decided to bail ootrarercial bank, it seems
as though the regulators had a bias for petitiogpegializing in commercial
lending (in order to avoid the drying up of liquidfor businesses). One of the
explanations for this could be the relative riskghieof corporate and mortgage
loans—if the Treasury was basing its decision ome-qoisis indicators.
According to both Basel | and Basel Il, the weightmortgage loans in risk-
weighted assets was smaller than that of corplwates.

Another possibility is that banks that specializieed commercial and
industrial loans could have been regarded as malgevand only temporarily
illiquid due to the deterioration of the interbamiarket, while those that were
predominantly mortgage lenders were seen as insotitee to their predatory
behavior before the crisis. Moreover, the formeug of banks had a higher
probability of repaying CPP funds in full beforelyd@2012, minimizing the
risk of non-repayment of CPP investments.

The coefficients for the relative size of non-pemniong loans(AQ) have to
be interpreted in a similar way. The results shbat & one-unit rise in the
share of non-performing loans in total loans leadsa 0.709 rise in
multinomial log-odds for the not-bailed-out banledative to the bailed-out
banks that totally repaid the CPP funds by July2@@olumn 3, Section "no
bailout,” Table 5).

Thus, the banks more exposed to non-performingsidaad a higher
probability of not being bailed out, while they @lexhibited a higher
probability of not repaying the CPP funds. A ondé-darger share of non-
performing loans in total loans is associated with.543 rise in multinomial
log-odds for the bailed-out banks that did not yeiree CPP funds relative to
the bailed-out banks that totally repaid the CRRifuby July 2012 (Column
3, Section "Bailout and no repayment,” Table 5).

This result correlates with findings of the US Goweent Accountability
Office (GAO) in March 2012. The GAO reported thdte tinstitutions
remaining in the CPP tended to hold riskier as®a other institutions of
similar asset size (US GAO report, 2012).

It is possible that banks that were more exposeawbteperforming loans
did not apply for CPP funding because they fourelghogram’s conditions
too onerous. However, it is more probable thatdaswhe Treasury's decision
to reject the applications of these banks. A higsteare of non-performing
loans could be considered an indicator of a bankslvency, which would
also be associated with greater risks of CPP fandsrepayment.

Banks with stronger positions in Treasury secwi(itiq;) and MBSs
(Lig,) before the crisis are less likely to have beetedaiut in 2008-09. The
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first relationship is justified by the high safetgd liquidity of Treasury bills,
especially in a time of crisis (the "flight to sgfeéargument). The banks with
the highest level of such liquid assets had a tessed for external financing
and tended not to apply for the CPP. For its gag, Treasury apparently
selected temporarily illiquid banks that were hiotgdfew Treasury bills.

The second relationship is less clear, as a sigmifipart of MBSs became
illiquid during the crisis. Potential explanatioae similar to those given for
mortgage loans. First, the adverse selection argumegests that the MBSs
kept on the books of the banks were of a prime tgpe and thus remained
liquid during the crisis. Second, regulators webbée a0 make their decision
based on the pre-crisis risk weights of assetsn(asgulatory capital ratios).
In that case, larger shares of MBSs in banks' @astfvould be an indicator
of higher liquidity.

The last possibility is that the Treasury classdifiee banks having greater
amounts of MBSs as less viable than other bankvem insolvent. If so, then
such a bank was considered an excessive risk tiakewas in trouble due to
its own faulty strategy and not due to temporarykaiafactors. In addition, a
bank in this category would be seen as being listylto repurchase its
shares from the Treasury (even though this scef@mot confirmed by the
coefficients from Section "bailout and no repayrienable 5).

Analysis of the repayments of the CPP funds froengbint of view of the
taxpayers reveals that the investment risks werénmized. This is because
the CPP funds were provided to the banks with tighdst probability of
repaying them in the short term: those that wess lexposed to MBSs,
mortgages, and non-performing loans and those &g in commercial
loans.

However, from the perspective of consumers andolars, the program
had a potentially counterproductive effect. Sinemks with disproportion-
nately large positions in MBSs, mortgages, and perfierming loans were
not helped by the government, which regarded thehess viable than others
or more likely to fold, they faced severe liquidigyoblems. Many mortgage
lenders, in particular, couldn’t restructure mudhteir portfolios and were
hit by a record number of foreclosures; finding niselves with cash
shortfalls, these institutions were forced to rdise interest rates on their
mortgages, thus putting the squeeze on even thd oreslitworthy of
homeowners.

All systemic risk variables are significant withgaive coefficients when
predicting "no bailout" and "bailout and no repayitieoutcomes. Larger
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banks that correlated more with the markBeta,;,q07) and with greater
contribution to systemic riskMES; ;000-2007) Were more likely to apply for
CPP assistance (as they experienced greater kbgseg the crisis) and to be
accepted into the CPP by the Treasury. This cosfitre assumption that the
CPP was designed to provide liquidity to systenycailitical and “too big to
fail” commercial banks in order to restore finahc&ability and avoid
negative spillover effects, as happened when LeHBnathers imploded.

Moreover, these banks tended to exhibit a higheobaduility of
repurchasing their shares from the Treasury condparth other banks. This
should not be surprising: it should not be forgottieat the leading banks in
the US always had a greater capacity to restoragékes to financial health,
given their multiplicity of business lines and #lilto attract alternative
sources of financing—partly a result of the conierdl wisdom that they
were too big for the government to allow them tih fa

Nevertheless, the justification for the CPP remas®ving these banks
helped head off damage to other sectors of theogepmand, in any case, the
taxpayers got their money back relatively quickly.

4.2 Time-to-Repayment Analysis

Another way to look at the factors that brought wbthe CPP funds
repayments is to analyze the time it took for akinexit the program. The
choice of parametrizations for that analysis iscdbed in Section 2.2. Each
continuous variable that enters the model is cle:dke correlation with a
dependent variable. In addition, the models witlgls continuous predictors
are considered as well as the results of the Qlregl tests in order to choose
predictors for the final model.

Results for three types of regressions (with Cox RHibull, and log-
logistic parametrizations) are presented in Tabl8iilar to the results from
the previous section, model specifications inclutiferent systemic risk
measures: beta (Beta;,q0;) and Marginal Expected Shortfall

(MESi,2000—2007)'

The coefficients for proportional-hazard models @ and Weibull PH,
Columns 3, 4, 5, and 6, Table 6) have to be inédegr differently from those
for accelerated failure time models (log-logistiE Columns 7 and 8, Table
6). The coefficients from the first pair of modefslicate how covariates
affect the hazard rate. Positive coefficients iasee the hazard rate and,
therefore, reduce the expected duration. The pestoefficients from AFT
models indicate how covariates influence the loggedival time and, hence,
increase the expected duration.
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For the models with Weibull parametrization, thgdaothm of the shape
parametem is 0.483 and 0.510 (for the regressions with lzetd MES as
systemic risk indicators, respectively), which meahat the value of the
parameter is larger than one, and the hazard i®tooically increasing with
time. These results fit the observations made fFogure 2. The more time
that passes following disbursement of the CPP furide more banks
repurchase their stakes from the Treasury.

Moreover, the logarithm of the shape parameteestimated for log-
logistic regressions is negative (-0.654 and -0,.#&8pectively); thus, the
value of the parameter is less than one, and thditianal hazard function
first rises and then starts to fall. The more baekis the CPP program, the
fewer banks are left in the sample, and those m@ngin the CPP experience
difficulties with repaying CPP funds.

As the lowest value of AIC criteria is found forethiNeibull model
(Columns 5 and 6, Table 6), the more detailed pnétation of results is given
for that model.

The rate of repayment (i.e. hazard rate) incredses21.2% for the
specification with betgBeta,; ,007) and by 14.3% for the specification with
MES (MES; 2000-2007) With @ unit increase in Altman's Z-score. Thusseno
financially stable banks repurchase their prefesieates faster. These results
are in line with the findings of the US Governm@atountability Office (US
GAO report, 2012). They report that the institusaemaining in the CPP by
March 2012 were financially weaker than the onest thad exited the
program.

Both the relative size of non-performing loa@s)) and mortgage loans
(AC;) negatively affect the repayment hazard: a one-ingtease in the
former one is associated with a drop in rate ohyegent by 38.2% (43.4%
for the regression with MES); a one-unit increagethe latter one is
associated with a 30.3% decline in the repaymerdridarate (28.9%).

Higher systemic risk values, vice versa, have atipesnfluence on the
repayment hazard: with a one-unit increase in bette of repayment
increases by 21.3%. In the case of a rise in MES répayment hazard rises
by 39.2%.

These results are in line with those presentebdamtevious section. More
systemically risky banks managed to repurchase preferred shares faster
than the rest, while those with larger shares @f-performing and mortgage
loans experienced more difficulties with repayments
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These findings can be thought of as the realize#isriof the CPP
investments. As was reported in the previous sectiee banks exposed to
non-performing and mortgage loans were less likelype bailed out, while
larger banks with a greater potential for contiitbgitto systemic risk were
more likely to receive the CPP funds. In terms adbability of repayment
and time until repayment, the allocation decisisnseen as having been
correct, as it allowed regulators to select thosekb that would be able to
repurchase their shares from the Treasury in theest time.

Interestingly, higher cash flow per sha(®,) becomes significantly
negative when explaining the repayment hazard Etere can be several
explanations of why the banks with higher cash ftepurchased their shares
later. One of them is that these banks had highsh dlows due to their
exposure to risky assets such as subprime loans, Bring the crisis, such
bailed-out banks had greater difficulty repaying @PP funds.

Another possibility is that the banks with highesk flow per share did
not wish to repurchase their shares from the Trgamo fast (this predictor
also has a positive impact on the probability oftiphrepayment, Section
"bailout and partial repayment,” Table 5), as itswa comfortable and
relatively cheap source of external funding comgat@ market financing
Ccosts.

5. Conclusion

Conventional wisdom today holds that the CapitalcRase Program of
the US government was an unalloyed success. Howaking back, we
perceive a number of flaws in the methodology & grogram and their
effects. Smaller banks that were heavily into magtrbacked securities,
mortgages, and non-performing loans were lessylikel be bailed out
relatively to the banks specialized in commercial andustrial lending. That
could become a reason of a low number of loanuetstrings and welfare
loses for the homeowners. Most importantly, theralgositive impression
of the efficacy of the CPP does not confirm thersimess of the "too big to
fail" principle. In fact, such a philosophical deivof the allocation of CPP
funds might have contributed to the creation of ahdrazard and triggered
more future bailouts of mammoth and “too intercarad” banks. Thus, more
reforms should be introduced (expanding the DodkiWVall Street Reform
and Consumer Protection Act of 2010, see Achagyaal., 2011 for
discussion) in order to limit the propensity of tieancial sector to put the
entire system at risk and to benefit from its "bog to fail" position.
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More accuracy in the assessment of the effectigenéthe CPP funds
could be achieved if the Treasury reported indigldinformation on the
status of CPP applications for each stage of tHectien procedure.
Distinguishing between financial institutions tlaéd not apply for CPP funds,
were rejected by the Treasury, or did not acceet theasury's conditions
would clarify the conclusions.
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Appendices
A. Construction of Variables
A.1 Altman’s Z-score

Altman's Bankruptcy model suggests an index basdd/e main financial
ratios where the weight of each variable is deteeahithrough discriminant
analysis:

Z = 0.012X, + 0.014X, + 0.033X; + 0.006X, + 0.999Xx,

where X; is the difference between current assets and ruligbilities
normalized by total asset$; are retained earnings normalized by total assets;
X5 are earnings before interest and taxes (EBIT) abred by total assets;
X, is the ratio of market value of equity to totahHilities; Xsare sales
(revenues) normalized by total assets.

A.2 Systemic Risk Indicators
Bank size(Size; 5907) is the logarithm of total assets of the bank.

Beta (Beta; »¢07) is obtained from DataStream and represents theunea
of the asset's risk with respect to the marketrétation with the market) over
the past five years. Thu@Beta; ,o07) is calculated for the period from 2002
to 2007.

ACoVaR,, measures the marginal contribution of a sepamsdial firm
to the risk of the whole financial sector (AdriamdaBrunnermeier, 2011). It is
calculated as a difference between Value-at-Riskthef financial sector

conditional on institutioni being in distressVaszS'"i"dismss and the
unconditional Value-at-Risk of financial sectatR}:

ACoVaR} = VaRy®*!" 49T — yqRES,

Institutioni is said to be in distress when it exhibits thedetrxgrowth rates
of its market-valued total assetsaR;S is the mean growth rates of the

financial sector at thet" percentile $t"* percentile here) of its distribution
unconditionally on other institutions.

The growth rate of market-valued total asskfsis calculated in the
following way:
yi— M};}’-Levé—M}Eé_'1-Lev£_1 _ A%—'A%_l
t MEL_,Levi_, AL
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Knowing that

AL = ME} - Lev} = BAL - (@)
BE}

whereME} is the market value of a baiik total equityLev} is the ratio

of total assets to book equit§, are market-valued total assekgl; are book-

valued total assets, anlg—f is market-to-book ratio of institutian
t

According to Adrian and Brunnermeier (2011), thevgh rate of the
financial sector is calculated as a weighted aveEgnarket-valued returns
of all financial institutions in the sample:

stzzl‘(xti 'Wti—1)'

wherew;_, is the weight of financial institution in banking sector at
periodt-1.

The (unconditional) Value-at-Risk of the financsaictor is then defined as
the bottom 5% growth rates of the financial sebetween July 1990 and July
2008 (quarterly data from Compustat). The Valu®iak of the financial
system conditional on institutianbeing in distress is calculated as the mean
growth rates of the financial sector in the periadien institution was found
to be in distress. The difference between the twasures isACoVaR,f,.

Marginal Expected Shortfall (MES,) is expected percentage loss in
market value faced by institution given that a shock drives the market
beyond the threshold C (market drop by more theertain threshold).

Expected shortfall is the average of financial ketireturns on days when
the portfolio's loss exceeds &R limit. Financial market returk is a
weighted sum of each bank's retuyn

R=%;w;m,

wherew; is the weight of bankin the banking system. Expected shortfall
of the financial sector can be then representedvasighted sum of individual
banks' expected shortfalls:

ES(Z = _ZLWIE[TIIR < _VaRa] .

The Marginal Expected Shortfall of the bankan be expressed as the
derivative of the expected shortfall of the banksegtor with respect to the
bank's weighty;:

9ESq

aWL'

= —E[r;]R £ —VaR,] = MES.,.
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The threshold is defined at th& percentile of market returns. Marginal
Expected Shortfall of the bamKMES:,,) is computed in the following way:

. 1 .
l — L
MESgy, = < Xt:R-in—its—5%~—tail Tt

where%Zt:R_in_itS_s%_tailrt" are average returns of financial firm
when the banking sector returns are in their 5% (aleasured on a daily
basis using the S&P 500 index\)I.ESSi% is calculated for 2007, over eight
years, between 2000 and 2007, and for the periad®unding the Bear
Stearns and Lehman Brothers collapses (Februarychyi&eptember, and
October of 2008).
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