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Abstract
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and is vulnerable to bBanking panic.Indeed, the events starting in August 2007 arbanking panicA

banking panic is a systemic event because the ban&ystemcannot honor its obligationgnd is

insolvent Unlike the historical banking panics of the™&nd early 28 centuries, tte currentbanking

panic is a wholesale panic, natretail panic. In the earlier episodes, depositors ran to their banks and
demanded cash in exchange for their checking accolwnsable to meet those demands, the banking
systembecameinsolvent. Thecurrentpanic involvd ¥ A y I Y OA I £ F A Ml dinarcidlfitmysy A y 3£ 3
by not renewingsale andrepurchase agreement§epo) or increasing therepo Y NBAY ¢ & K A NO
forcing massive deleveram, and resulting in the dnking system being insolverithe earlier episodes

have many features in common withe current crisis, and examination of history can help understand

the current situationand guide thoughts about reform dfankregulation New regulation can facilitate

the functioning of the shadow banking system, making it less vulnerable to panic.

+ This paper draws on a number of curreegearchprojects with several coauthorsacknowledge their
influences on my thinking and thank them: Tri Vi Dang, Bengt Holmstrom, and Andrew Méirick.
particular, | thank Bengt Holmstrom for reminding metloé relevance of my own wornkith George
Pennacchivhen he discussed Gorton (2008pr help with data | thaniraig FurfineRichard Grossman
and various participants in the capital market¥hanks toJames AitkenPavid Andolfatto Chates
Calomiris,Tri Vi DangRichardGrossman, Ping H&nanth KrishnamurthyMaury Obstfeld,Maureen

h Bara,Ashraft RizviRich RoserGabe Rosenberd\mit Seruand Manmohan Singtor comments.
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G¢KS ! YSNR Ol y gaut thedi®©dirécffy tomhdise who Xh recent years have
contended that we should neveagain witness experiences like those of the memorable
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Economistsiew the world as being the outcome of tlivisible hand; that is, a worldwhere private
decisions areinknowinglyguided bypricesto allocate resourcesfficiently! The credit crisis raises the
guestion ofhow it is that we couldget slapped in the face by the invisidband. What happened?
Many private decisions were made, over a long time, whichterteéhe shadow bankip systemThat
system was vulnerable tolmnking panicThe U.S. had a banking pastartingin August P07, one that
continues today. dzi ol y1Ay3a LI yAOQaxr &2dz aleéesx tA1S G4KS 2yS
happen anymoré.Indeed, wtil theserecent events, most people did not think ofmkingpanicsas
somethingto be concerned aboutAfter all, the panics of the Great Depressia® a dim memory.
Since 1934 when deposit insurance was adopted, until the current gaaispan ofalmost75 yearsg
there had been no banking panics

The period from 1934, when deposit insurance was enacted, until the current crisis is somewhat special

in that there were no systemic banking crises inthe¥UISii A & § KS imiW.3izhaSkingSeeS NA 2 R ¢
the figure below! The figure shows the Great Depression very dramatically, but this event was very
special, as discussed below. Looking at the figure,Qb&t Periodin banking following the Great
Depression is also clearhisQuiet Perioded to the viav that bankingpanics were a thing of the past.

The year 2008 does not show much because the figure is in terms of number of failures, not total assets

of failed institutions; and it does not include failed investment banks or distressed mergers.

The period of quiescence is related to whatacr’S O2 y2 YA aida OFff a¢KS DNBI G
associated with the observation théte volatility of aggregate economic activity has fallen dramatically

in most of the industrialized worldlOne explanation for tis is that there were no longer banking

panics® From a longer historical perspective, howewusainking panics arthe norm in American history.

And, doviously now the world is different; recent events are likely to lead to a revision of this view.

! Famously due to Adam Smithhe Wealth of Natins, Book IV, Ch. I, page 4885 (Modern Library Edition, New
York).

Zn this wellknown movie, starring Jimmy Stewart, there is a run on the local savings bank in the fictional town of
Bedford Falls. Itis not a systemic event, but it seemstocorgg$po (2 Y2 aid LIS2Ld SQa ARSI 27F
% The savings and loan crisis was costly, 2%DP, but was not a systemic event since it wasfinedto a
particular group ofnistitutions facing the same regulations.

*The figure shows the number of bank failures, rather than total assets of failed banks, or fraction of banks failing.
This is due to data limitations. The Panic of 1893 is visible in the figure, antletsgession starting in July 1990.

® There is a large literature odThe Great ModeratioB. For a survey of some of the empirical evidence, see
Summers (2005). For a survey of the literature, see Stock and Watson (2002). Gali and Gambetti (206&)tis a r
paper.

® The most common explanatisrfor the Great Moderation fall into one of three categories: better monetary
policy, changes in inventory management, and good luck. Ironically, the idea that the Great Moderation might
have something to do withhee financial system is not something even contemplated by econondistpite the
evidence that banking shocks have significant effects on economic growghe.g§eBernanke (1983Boyd, Kwak,

and Smith (2005)Cerra and Saxena (2008glencia (2008jndLevintal (2008).




What gave usalmost75 years of relative quieh banking? What hashanged?How could problems in

one part of the housing sector cause a banking panidhe 2f' century? The banking system
metamorphosed in the last twentfive to thirty years and this tressformation recreated the conditions

for a panic.But, what does that mean exactly?K | & A a (KS & &K Ruhderstandiggl A y 3 a
that the shadow banking system is, in fact, real banking and thatent events constitute a banking

panic is vital tothinking about the future of the financial systeriihe failure to understand the
transformation of bankinghas led toa great deal of confusion about the state we are in nowhe

functions ofébank€ and dbanking remain, and these must be understood see how a banking panic

can occurlUnderstanding this is the only reasonable basis for new policies.

Number of U.S. Bank Failures, 1892-2008
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SourceBanking and Monetary Statistiasad FDIC.

Thelived experiencef the currentbanking panic isonfusing andthe reality of whathashappened is
hardtoaccept¢ KS 02y OSLJI 2F | aaedaidsSYAoO S@oSyiaé asSSyvya az
G2 aol R (KA ylt3siinportérit toJhéShsdr ghIhdsA banking panic means that the banking

system is insolventThe banking system cannbbnor contractual demands; there are no private agents

who can buy theamount ofassetsnecessary to recapitalizie banking system, even if they knew the

value of the assets, because of the sheer size of the banking system. When the banking system is
insolvent, many markets stop functioning and this leads to very signifeféects on the real economy.

This paper makes the case thhetongoingg ONB RA G ONRaAaé Aa | aolylAy3d LI

Gorton and Penacchi (990a) argue that the essential function of bank is to create a special kind of
debt, debt that is immune to adverse selection by privately informed tradeklso, seeHolmstrom
(2008) anddang, Gorton and Holmstrom (2009)he leading example of this is demand depositsre



generally, his kind d debtis very liquid because its value rarely changes and so it can be traded without
fear that some people have secret information about the value of the débspeculators can learn
information that is private (only they know it), then they can takdvantage of the less informed

trade. This is not a problem if the value of the security is not sensitive to such informdtos.
GAYTF2NY-RVABY AR GRS ¢as Riitad fio derdid Adpgsitst £ & &

But, demand deposits are of no use to lafgens, banks, hedge fundand corporate treasuries, which
may need to deposit large amounts of meynfor a short period of timelhese depositors are not willing
to deposit say$500 million, in a bankecause it cannot be insure@ut, in thesale and epurchase
Orépoé tnarket itcanbe 4 RS L2 aA (0 SRé  adlldteKalizéd withAbNiddsbdndé Rvhich the
depositor receives anthat then can usd elsewhere (eusing the collateral isalledarehypothecatior).
Rehypothecation is somewhat akin being able to write checksFurther, epo is shorterm, like
RSYIYR RSLRaAiridazr FyR AG Oy 06S 6A0GKRNI gy |G |ye
deposits with bonds as collateral, and often that collatevak securitizeghroducts(that is bonds isued

by special purpose vehicles to finance portfolios of 8afhe demand for collateral grew to include
securitized products becausef the growing need for collateral in the repo banking system, for
collateralizingderivativespositions and forusefor settlement purposes.

Historically, only bank&nd, of course, the governmentyeated informationallyinsensitive debt, but

the demand for such debt has grown. And, ndwvere is a range aecurities with different information
sensitivities. The notion2 ¥ GA Y T2-NYESYay A DEE RSolG O2NNBaLRYyRaA
surrounddebt, as distinct from equityequity isvery informationallysensitive.lt is traded on centralized
exchanges and individual ostks are followed by analyst8ecause debtis senior, and because
securitized debt is backed by portfolios (see Gorton and Pennacc®Bgl@andGorton andSouleles

(2006)), senior tranches of securitizations are informatioriagnsitive, not riskless like demand deposits

though. Informationdy-insensitive debt does not need extensive institutional infrastructure, like equity.

So, for example, the job of rating agencies need not be-dspith as equity analysts.

The current crisis has its roots in the transformation of the banking systenchwhvolved two

important changes. First, derivative securities have grown exponentially in the last tfimtyears,

and this has created agnormous demand for collateral, i.e., informationaithgensitive debtSecond,

there has been the movement afassive amounts of loans originated by banks into the capital markets

Ay GKS F2NXY 2F &aSOdNRGATIFGAZ2Y FyR 2y alftSao {
that came to be used extensively as collateral in sale and repurchase tragsactioo ¢ NB L2 ¢ 0 = FTNBS
categories of assets, mostly treasuries, for use as collateral for derivatives transactions and for use in

settlement systems.As discussed aboveSiJ2 A& | F2NX 2F ol ylAy3a Ay (Kl
money on call (asepo is shorterm, e.g., mostly over night) backed by collaileThe current panic
OSYGSNBR 2y GKS NBLER YINJSGEZ 6KAOK adzFFSNBR | NYzy

to concerns about the value and liquidity of the collateral shoulf thO 2 dzy G S NLJ- NJihes Wo | y |

"To understand that this was an issue historically, one need recall the Free Banking Era; see Gorton (1996, 1999).
8Though prior to the run on repo, there was the run on structured investment vehicles (SIVs); see Gorton (2008).



interpretation is developed below and evidence is provided for this viewpdiido, seeand Gorton and
Metrick (2009)

Uninsured bank debis vulnerable to panidn the 19" century, before deposit insurance, there were

periodic real shocks which caused depmsi to be anxious about their banks, described below, in which

casethey would run to their banks en masse demanding Casithe current period, there was a shock

in that house prices began to fall. Gorton (2008, 20@gues that this shock to fundamentalaas

revealed by the ABX indewhich is linked to subprime securitization transactiand started trading in

January 2006This is reviewed belowt KS LI yAO &0 NIAy3I Ay ! daAdzadG wHnanrT
from other firms by increasing repo haircutSo, ad 6 Y1 Ay 3 LI yAO0¢é¢ 200dz2NB 6KS
AyaSyarldAirodSeé RSol -aSYRNSRAO8AYR&ESNGAARYAKE2Ol X Ay 0
mortgage values due to house prices falling.

Understanding thathe current crisis is a banking panidrigportant for thinking about the futue of the

financial landscapet KS NBFf A& Aa (GKFd GKS GaaKFR2g ol ylAy3
important function, which should be recognized and protectéd.order for that to happen it is useful

to ask why the U.S. banking system was pémie between 1934 and 2007. The key features of that

period provide some guide to thinking about how to recreate a period of quiescence in bafkiege

are two impatant features to be discussed. First, bank debt was insured, starting in 1934. And, second,

in addition to bank regulation, bank charters were valuable becafiseibsidies, in the form of limited

entry into banking local deposit monopolies, interesate ceilingsand underpriced deposit insurance.

Ly 20KSNJ g2NRax olyl NBIdAFGA2Yy y20 2yfe Aygd2ft dS
OF LA G f NEBIljdzZA NSYSydasx € AYAGLl Ghatysihe sufsidiesBathitieA G A S & 0 3
restrictions and the dosidies have varied over tim&ut, the value of a bank charter erodea the

1990s with increased competition from nonbanksd faced only with the stick, threhadow banking

system developed out of the regulated banking syst&rating a new Quiet Period requires that
Golylé RS0 06S Ayadz2NBRZI (ingenditideAadzNSBI requite that aAvaluatled A y T ;
OKI NISNJ 06S NBONBIGSR F2NJ FANYa GKIFG | NSkeRgSYSR a0
out as an example.

¢KS LI LISNI LINPOSSRa |a F2ftf 206 adbankgis Oeiesry praludedtdNA ST &
understanding what happenedSection 2 reviews the history of banking panics, identifying the crucial
characteristics that will agairebseen in the current panicAlso, the endogenous response of the banks
themselvesto panicsis briefly discussed. €hhistorical response of banksovides some clues about

the problem of panics and the best respoas&ection 3escribes the evolutionf the shadow banking
system.The increase in the demand for collateral, the rise of the repo market,secdritization are
discussed.The nexus of thesactivities constittes the shadow banking systerihe key point is to

understand that these activiés constitute banking. This is important for thinking about what future
regulations should look likeSection 4 briefly describes the panistarting in 2007 .Gorton (2008)

Eg.b2éSa omMmpndpdY G¢KSNB Aa | 3ISYSNI{ (Qdiager 2)fof dh®stl2 & A G 2 NJ
complete suspension of credit in the great financial markets. There followed the abandonment, by practically all
banking institutions in the unitedt&es, of the requirements of cash in payment of debt balances between banks

FG GKS /ESENRY3 |1 2dzaSX0 0L mMyyOd



provides much moreletailon the panic itselthan is explained herélhis sectiomdraws on, and reviews,
the evidence in Gorton (2009) and Gorton andtitdk (2009).Section Svery brieflyreviews this history
of bank regulation and the features that allowed for Qeiet Periodrom 1934 to 2007. Some possible
new regulation isvery briefly discussed.Section 6 concludes.

1. Banks and Banking
During the panic of 1907 a bank run was an almost daily occurrence.

It was a horrible sight and one to make your heart ache with the pathos of it. - Hard
working men and women whose deposits in tihest company represented years and
years of savings and selénial being suddenly stripped of all their earnings through no
fault of their own. None of them understood what it was about, either.

And hardly ever does the layman understand what it istatiut. All he knows is that he
put his money in the bank for safe keeping, and it ought to be there when he wants to
draw it out. Seward (1924).

In order todunderstandwhat it isall about -- what a banking panids about, it is necessary to know
what it is that banks do and, in particular, whether their functioning makes the banking system
vulnerable to panic. This section provides a brief review.

A. Bank Creation of Informationalitnsensitive Debt

There is a large academic literature on the functiofidanking (see Gorton and Wintd8003)for a
review). Most of thisacademiditerature focuses onhe bankQ @sset sidef the balance sheeihamely,
loans The basic argument is that bank loans are special becauseitlvelve monitoringof the
borrower by the bankandthe production of private infomation about the borrowemwhen the loan is
made initially Bank loans have more detailed covenants than bosdsthe bank can monitor by
enforcing these constraintBank loans are usually the first sourdeeaternal finance for firms, and
bond issuance usually comes next, and so is conditional on the firm having a(@dokimd of
certification) The implicatiorof theseargumentsabout bankings that bankdoans cannot be soldy the
bankbecause tha the bank wouldhaveno incentive to produce¢he informationin the first placevhen
it made the loanor to monitor the borrower during the life of the loanReality contradictsthese
descriptionsof bankingbecause loans are, in fact, sold in significant quisti as discugsl below. This
is part of the development of the shadow banking syste®n, these academic arguments cannot be the
primary reason for the existence of banks, as least today.

On the liability side of the balance sheet, however, banks predspecial securities, that is,
informationallyinsensitive debt that can be used for transactiol®mand deposits aréhe leading
example of this. Their special featura® aesigned to make checks gas use to conduct transactions.
But, the main pointabout demand deposits is that counterparties accepting checks written to them
need not worry about the value of the chealnlike in the Free Banking Efdany features of checks



contribute to this. Demand deposits are short term; they essentially haveatarity. Depositors have

the right to withdraw their currency at any time. Today, this is because of deposit insurance, the
purpose of which is precisely to make it so that no party to the transaction need be concerned about the
value of the checkThis is the feature of demand deposits that make them a currency. This point was
not obvious in the 19 century. For example, Dunbar (188%The ease with which we ignore deposits

as a part of the currency seems the more remarkable, when we considefetlianen in businessfl to
recognize the true meang of this form of bank liability; that it is a circulating medium in as true a sense
and in the same sense as the barite, and that, like the bankote, it is created by the bank and for

the same purpeeg 0 LJIdDumbar mrgues that demand deposits are like currency, which means that
it has the basic features of currencyit is informationallyinsensitive (though, of course, Dunbar does
not say that).

Gorton and Pennacchi (1990a, 1993a) argue thatkis create liquidity Yo producing securiés which

have this property.Bank debtis designed to be informationalinsensitive that is, these bonds are not

subject to adverse selection when traded because it is not profitable to produce private infonmat

speculate in these bonddn the extreme, the securities are risklebie insured demand deposit#lso,

see Dang, Gorton and Holmstréom (2008)..  y1 Ay 3¢ O2NNBalLRyRa (2 (KS LINE
debt. Clearly, if the debt is a claiom a diversified portfolio, like a portfolio of bank loans, this is made

easier. But, as we will see, this portfolio need not reside at a regulated commercial bank.

In the 19" century before demand deposits were insured, banks went to great lengtheetiiecnear

riskless demand deposits, through the use of clearinghouse arrangements, discussed below. But, these
arrangements ultimately did not prevent banking panics. The need for informatignaéysitive debt

is the logic behind deposit insurantk.

But, what about other kinds of debtMore broadly, studies of corporate bomdturns and bond yield
changes have mainly concluded that investmgrade bonds behave like Treasury bondsacting to
interest rate movementsyhile below investmengrade bond (junk bonds)are more sensitive to stock
returns, reacting to information about the firth Nevertheless, even investmegtade debt can suffer
losses if the issuer defaultsCorporate debt is senior, but it is not (typically) a claim on a diversified
portfolio. Senior corporate debt has some features of the kind of debt that is needed for transactions; it
is an intermediate case.

A firm, however,may be financed by issuing securities that are claims on the general credit of the
corporation, that is, thg are backed by the assets of the comp@mgnds) or the firm can finance itself

by segregating specified cash flows and selling claims specifically linked to these specified cash flows.
The latter strategy is accomplished by setting up another compaaliedca Special Purpose Vehicle

(SPV) or Special Purpose Entity (SPE), and then selling the specified cash flows to this company; the SPV
in turn issues securities into the capital market to finance the purchase of the cash flows from the

% Deposit insurance is a worldide phenomenon. See Demirglent, Karacaovali, and Laeven (2005).

" Studies of the relation between stock andrd returns at the aggregate level include, e.g., Keim and Stambaugh
(1986) and Fama and Fren¢989, 1993)and at the portfolio level they include, and firm level e.g., Blume, Keim,
and Patel (1991), and Cornell and Green (1991); at the individual level, seEweag.(1996).



company (calledk S G aALRyaz2NEO P ¢CKS all2yaz2zNl aSNBAOSa (KS
flows are arriving, etc. The SPV is not an operating company in the usual sense. It is more of a robot
company in that it is a set of rules. It has no employees oripalywcation. As we will see, an SPV has
some special properties that make it different in other ways as well. The latter process is called
securitization.

Securitization involves seniority and large portfolidfie figure below shows the general proceds
securitization The figure shows how that the cash flows from assets (loans) created by an originating
firm are sold to a special purpose vehicle, which finances this by issuing securities in the capital markets.
These securities are based on seniotityf R | NB Ol f G@téh ardBolidlegZDBEEH piodide

more details. As shown in the figuregsuritization involves two conceptual steps. First, underlying cash
flows from assets are put into pool. In other words, the specific assets that aenerating the cash

flows, usually loans of some sort, are identified and sold (in a specific legal sense) to the SPV. As
mentioned above, an important distinguishing feature of adsmtked securities (ABSS) is that they are
securities that rely upon theash flows from a specifigubol of assets for payment rather than on the
general credit of an issuing corporation. The cash flows emanate from assets originally created by a
sponsoring corporation. When they are securitized, the cash flows from thestsam® sold into a
separate legal entity, the SPV (often its legal structure is a Master Trust) that finances the purchase of
the assets through issuance of securities to investors.

The second conceptual step in securitization is that the pool of casis old to the SPV imanched

that is, securities with different seniorities agesigned andssued against the pool. Another way to say

this is that the SPV has to have a capital structure, so its liability side must be designed. This is called
tranching.

Tranching of Assets

Pooling of A
Assets [ \
A Securitization Investors
[ ﬂ Senior
Sells Cash Flows Tranche AAA
B : : From Pool of Assets,

Originating Firm NextTrarche
Creates Assets Master Trust AA

V\ Pool of Assets

Next Tranche
A

Proceeds of Sale
of Assets

Last Tranche
BBB

(



In addition to home mortgagespme other asset classes that have been securitized include:

Examples of Securitized Asset Classes

Aircraft leases Health club receivables
Auto loans (prime) Home equity loans

Auto loans (suprime) Intellectual Poperty cash flows
Auto leases Insurance receivables

B & C MBS Motorcycle loans
Commercial real estate Music royalties

Computer leases Mutual Fund receivables
Conforming firstien mortgages Manufactured housing loans
Non-conforming mortgages SmallBusiness Loans
Consumer loans Stranded utility costs

Credit card receivables Student loans

Equipment leases Trade receivables
Equipment loans Time share loans

Franchise loans Tax liens

G Cdzii dzZNB¢ NBOSA DI 6t S & Taxi medallion loans
Healthcare receivables Viatical Settlements

Securitized asset classes, e.g., mortgages, credit card receivables, autoni@gnbde examples of
relatively informationallyinsensitive debt, created by the private sector ithout government
insurance'? Severafeatures makeseairitization debt potentially immune from adverse selection. First,
most of thedebt is seniorand investmerdgrade Second, with securitization, the debt is backed by
portfolios (see Gorton and Pennacchi (1993a) @mifton andSouleleq2006)). Third, &y-product of
many structured products is that they are complex (as explained by Gorton (2008)). Complexity raises the
cost of producing private informationFinally, securitization does not involve traded equity; this is
important because there is no formation leakage or externalities from the equity market, as with
corporate bonds. In summary, senior tranches of securitizations are informatiomadlgnsitive, though
not riskless like demand depositsThe most senior tranches of securitization traciions have never
experienced defaults.

The outstanding amounts of major asset classes that are securdizggrovided below. They are very
significant. The nomortgage securitization issuance has exceeded U.S. corporate bond issuance in recent
years Securitizationdfar from a trivial amount or an exotic asset class.

Because of the security design, informationdtigensitive debt is surrounded by a different set of
trading and relatednfrastructure and institutions compared to informationafgnsitive asset classes, in
particular, equity.Broadly speaking, this debt does not really correspond to the textbook descriptions of

12 Securitization is a worldide phenomenon. See, for example, Gyntelberg and Remd20@6) Scatigna and
Tovar 2007), Wang (2004),
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G ST F A OA Sgalinotivhl tiad i§ biadically about stock markeThe primary market is ovehe-
counter, where debt isold based almst exclusively on its rating.There is no organized secondary
market; instead, the secondary market is organized around dealer banks and depends on intermediation
via the repurchase market.

Intuitively, informationallyinsensitive debt isdebt that no one need devote a lot of resources to
investigating. It is exactlydesigred to avoid that. Just as consumers do not spend a lot of time doing
due diligence on the bank that is holding the money of someone buying something from you, the
counterpart amount firms and institutional investors will turn out to be collateral, i.e., informationally
insensitive debt. Think of it as like electricity. Millions of people turn their lights on and off every day
without knowing how electricity really woskor where it comes fromThe idea is for it to work without
every consumer having to be an electrician.

I qaeaidsSYAO akK201¢ G2 GKS FAYlIYyOAl t iaférmaficdafly Aa |y
sensitive that is, subject to adverse seledtidbbecause the shock creates sufficient uncertainty as to

make speculation profitableThe details of how that happens are discussed below, but in sumneany, f

of the resulting lemons market can cause the (inefficient) collapse of trading in debt angpege of

new credit being issuedlhe current crisis was caused by a shock whichdeithe collapse of debt,

because the banking system broadly has evolved to be susceptible to such a 3igks discussed

below. Continuing the analogy from abovehen the shock hits, suddenly the electricity stops working.

When that happens, an event no one really contemplated, it is too late for everyone to become an
electrician.Because the event of losing electricity is so rare, no one understands it, howdttagpen,

but the solution of everyone becoming an electrician in the future makes no sense.

B. The Demand for Collateral

Collateral is the currency for firmghat is, firms need to post collateral to mitigate default risk, but also

obtain collateral thate y 0 S NB dzid $IR 2 BNIA yALIO®RE &4 G SN ¢ Aa I+ gl &
to pay, as long as the collateral does not lose value while it is pastdte counterparty We will see

thata O2 f f | dirSobtByhofiymdud with informationallinsensitve debt, although obviously there

are degrees of sertsiity.

The use of collateral has expanded rapidly in the last decade or so. This is due, in large part, to the use
of bilateral collateral agreements to address counterparty ridhkere is a huge demd for collateral.
Financialfirms, e.g., dealer bankand commercial banks, have large needs for collateral, and this has
grown toan enormous extentrirst, ollateral is needed in repo markets, where the transaction involves

i KS & RS LI & Adh@angedoFa borid askeollamfSe®d, allateral is also needed in derivatives
markets, where it is used to fslet counterparty credit risk=inally, collateral is needed irmyment and
settlement systems.See e.g.,Bank for International Settlemeni®13 (2001). Probably, the largest
demands for collateral come from the repo market, discussed subsequent sectiobelow. Here the

second and third sources of demands for collateral are very briefly discussed.

3| do not mean to imply that buying on the rating is a bad thing. Rather, because debt is seniomsindlydess
sensitive to information the level of due diligence is not as intense as with, say equity.



11

In the last 25 years, the use of deriwat securities hasgrown dramatically* See the figure below.
Derivatives trade under International Swap and Derivative Associd&@AMmaster agreements, which
often involve a Credit Support Annég€SA) which specifies the conditions under which pestimust
post collateral. While counterparty risk is mitigated in a variety of ways, the mgsbrtant credit
enhancement is the posting of collateral in the amount of the current rt@ankarket value of the
derivative contract’® An ISDA master agreemeand the CSAcontain a number of provisions which
allow each partyto protect its position. These provisions are negotiated between the parties when
entering into an ISDA agreementhe provisions specify credit support, events of default and
termination events, among othersghings

Notional Amounts of Derivatives Outstanding
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700,000

600,000 //

500,000 /

400,000 Total contracts

300,000 / / Interest rate swaps
/ / Credit default swaps

200,000 ///

100,000
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Source: BIS (2068

The Credit Support Annerutlines collateral posting requirements, which are among the most
significant issues ithe originalnegotiations. The parties may agree to collateralize their exposure to
one andher only to the extent that such exposure exceeds a certain dollar amooammely, the
Threshold. Hedge funds generally must agree to post collateral based on a zero Threshold amount, so
that the dealer is fully collateralized, while dealers generallyehta agree to post only above a specified
amount. Collateral posting &so usuallyelated to various triggers about the credit risk of a party (e.qg.,
ratings triggers) and markeab-market thresholds on the position. For exampfenbac Financial Group

' Myron Schole@ YR w2 0 S\Nalel PaiZe Nftds/d@ciisshe history and growth of the derivatives
market. See Schol¢$998) and Merton (1998

!> Other credit enhancements include ratings triggers that terminate the transaction at market, and third party
guarantees. See Litzenberger (1998)so, see Bliss and Kaufman (2006).


http://www.bloomberg.com/apps/quote?ticker=ABK%3AUS
http://www.bloomberg.com/apps/quote?ticker=ABK%3AUS
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Inc, the bond insurer, lost its AAA credit ratings in 2008 and announced that the downgrades triggered
$776 million of collateral posting and termination payments at its investmentioiivis

The International Swaps and Derivatives Association (ISDAP)(200NB LJ2 NJih§ Rmoinkof ( &
collateral used in connection with owne-counter derivatives transactions grew fron2.$ to $4.0

trillion during 20®, a growth rate 086 percent following 60 percent growth in 2067 ¢ .LA@cordirg

to ISDA (209):

Collateral coverage continues to grow, both in terms of trade volume subject to
collateral agreements and of credit exposure covered by collateral. This reflects-a long
term trend toward increased collateral coveradger all OTC derivatives5 percent of
trades are subject to collateral agreements, compared \B&lpercent last year and 30
percent in 2003. Further,@percent of OTC derivative credit exposure is how covered
by collateral compared witB5 percent lastyear and 29 percent in 2003p. 2)

Cash is the most important form of collateral for derivatives (see ISDA (2@18))that means that that
collateral is not available for other purposeghe figure below shows the growtfand the 2009
estimate) in collateral, based on ISBArveys of its members.

Derivatives Collateral Usage, Shil
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Source: ISDA (201
The figure shows the effect of the crisis; collateral usage in 2008 shot up.

Collateral $ also needed for purposes séttlementin securities transactionsDelivery versus payment
settlement eliminates te settlement risk between parties to a transaction (because the trade and
settlement occur simultaneously)Vithout this, e riskis a possibléoss of cashsecurities durig the
time it takes to settle, that is, there is the risk that the promisedmantdeliveriesdo not actually
occur. Collateralized intraday credit is one way mitigate this type of riskSee Zhou (2000) for
background.On central bank collateral policies see Chailloux, Gray, and McCaughrin (2008).
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In the last fifteen years orosthere has been a shift towards re@he gross settlemen(RTGS3ystems,

usually involving accounts at a central baSlee BIS (2085h. awSIf GAYSé¢ YSlIya (KL
waiting period; the transaction isettled as soon ai is processedThere $ no netting oftransactions;

rather under "goss settlement” the transaction is settled withouwtgard to any other transaction.

Under RTGS systems, transactions are only completed if the paying bank has sufficient funds. Central
banks usually provide raday credit, but only on a fully collateralized baSig\ccording to therederal
Reservg2006) din 2005, 64 percent of the approximately 270 depository institutions that paid daylight
overdraft fees had assets pledged to the Reserve Banks for diseondow purposeé 06 LIJP." " opcy o0
The figure below shows the average daylight overdrafoants, most of which would be collateralized.

Average Daylight Overdrafts, U.S.
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Source: Federal Reserve.

The figure, of course, is only for the U.&hd does not cover the Clearing House Interbaaknfents
System (CHIPS), or collateral pledged on other futures, options, or stock exchagmsit shows the
average, rather than the peak daylight overdrafts. But, the main point is to get a sense of the size and
growth of the demand for collateralof settlement purposes. Similar data for other countries is
provided by the Bank for International Settlements (2009).

'® A bank posts collateral by repoing eligible securities to theraébank.
" There is a large academic literature on this topic. E.g., seelidng998)Kahn and Roberds (200Burfineand
Stehm (1998).
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C. Shadow Banking

Creation of informationalynsensitive debt is the function of the banking systeimthe regulated bank
sector this caresponds toinsured demand depositsThe characteristics of demand deposits are: (1)
demand deposits have no fixed maturity; they can be exchdifgecash at par on demand; (2) they are
senior claims; (3) they are claims on a portfolio; (4) they carsbkd in transactions. This form of debt is
created by depository institutions and by money market mutual funds that offer checking.

Shadow banking combines repo with securitization (or other forms of informaticimagnsitive debt)

to accomplish the samfunction for firms. Senior tranches of securitized debt and commercial paper
(not discussed here) are also quitinformationallyinsensitive. The shadow banking system, the
combination of repo and securitized debt, is a kind of bank, as follows: (Lhes@oshortmaturity; it is
typically overnight and can be withdrawn (not rolled over) on demand; (2) it is senior in that the
collateral is senior, but also senior in the sense that there may be a haircut on the col(thésak
discussed below)3)repo collateral is backed by a portfolio lifet collateral is securitizatiehased debt;

(4) the collateral can be used in other transactions, i.e., it can be rehypothec&ego is discussed
further below.

The shadow banking system is different than agjory institutions in that the activity involves the repo
market, where depositors and lenders are individually matched; each depositor gets their own
collateral. So, the shadow banking system involves a market, the repo market. Securitizationianters v
the need for collateral. If securitization debt is informationdfigensitive, it can be an input into the
repo system of creating a kind of transaction medium, i.e., collateral that can be rehypothecated.

The demand for collateral for purposes of ig#ting counterparty risk in derivatives and settlement

systems appears largeéhough the evidence is scantiggregate evidence about the demand for
Treasuries is provided brishnamurthyand Vissinglorgensen (2008yho discuss the demand for

Treasury 2t £ F G SNI £ YR LINRPOARS REARISHOSO AzeAUEH, i.@d 3 KO Sy
SOGARSYOS 2F GKSANI GFftdzS Ay dzaS I 3Alsad Cdballetod (20068) i K S NJ
discusses the macroeconomic implications of a shortage oterlla

Prior to the current panic,here was also evidence on the potential scarcity of collateral. For example,

tKkS . L{ oOoHnnam0 Gl NYSR 2F GKS LINROf SYdreniFsuahce & OF N
trends suggest that shortfalls of the stoof preferred collateral may eventually ledol appreciable
substitution into collateral having relatively higher issuer and liquidityrisk6 LJ® H OBbmanskif a 2 X &
and Neumann (2001)y" Letted to the European Central BagRyovember 28, 2003, fra The Bond

Market Association:

X® GKS AYONBFaiAy3a Y NJ-%idocuF enodzigedzby cedralf £ | G S NI £ A
banks, by supervisors in encouraging the use of collateral in risk management, by

payment and settlement systems in their own endeavoursisure the integrity of

their systems and by market participants’' own risk management effgrisans that the

demands for collateral within the financial markets are rapidly increasing and can be

expected to increase very significantly in the future.
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Thetopic ofdemands for collateral reappesbelow when the repo market is discussed.

2. Debt and Systemic Event&he Lessons of History

The causes of crises are so subtle in nature that any attempt to foretell fluctuations in
the financial world might well & corsidered hazardous. No one tine opening months

of the year B60 thought of doubting the continuance of the rising tide of prosperity
which had begun to gather strength the year before. And yet the closing months of the
year saw such a destruction tthde and credit, and the downfall of so many powerful
houses, that the financial situation in New York and, indeed, throughout the United
States generally, occasioned deep anxiety to the financiers of the wdsldanson
(1908, p. 65)

Everywhere the baks suddenly found themselves paying out money in response to the
demands of frightened depositors, and were in turn forced to draw upon their reserves

with other banks. The evidence of lack of confidence in the banks is clear, and points to
aseriousprob SY Ay ! YSNA OF y 6dunnd theylastdentdry thedoangsy G A Y S
suspended payment in some measure, and there has been a currency pre¥ium
Spragug1908, p. 363)

Understanding that the current crisis is a banking panic can be made easfestbpoking at past
panics.While there were banking panics as early as 1792 in the U.S. (see Cowen, Sylla and Wright
(2006)), he U.S. National Banking Era, 1868 .3,is a very useful laboratory for studying banking panics
because there was no central bankrohg this period, that is, no government lendeflastresort.

Also, tere was little regulation orderegulationof banksby the federal governmenfthough national

banks were chartered by the federal governmeriut data about national banks was sysiatically
collected™ The period is usefuloo becausethere are no pesdype problems \ith respect to the
government(that is, reactions by firms and consumers to the possibility gbwernment action which

then doesnot occur) CAy I f f 83 HESNBI Y&t $> aXy NIKS aSyasS GKI
event during this periodGorton (1988) and Calomiris and Gorton (1991) study this pétiod.

What can we learn from the National Banking Era experience of panics? We can observe the central
features of panics, and try to understand the nature of the event. Also, we can get clues about the
causes of panics by looking at the endogenous response of banks themselves, before there was a
government lendeiof-lastresort. Lastly, the historical experies of panics provides some clarity as to

7

gKFG I aaeaisSYaoe S@Syid Arao

'® There were banking panics in the U.S. prior to the National Banking Era, but they are harder to study because
banks were statehartered then and data is harder to collect. See, &Rgzneck (1933McGrane (1924)and

Davis (2001).

!9 Other citations to the empirical work on panics in the U.S. giren in Gorton (2008), but tise are not
exhaustive.
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A. U.S.National Banking Era Panic$8641913

The National Banking Act was passed in 1863, creating a system of national banks and a uniform

national currency. The Act also established th@ffice of the Comptroller of the Currencyhe table
below lists the banking panics that occurred in the U.S. during the National Banking Era.

U.S. National Banking Era Panics

NBER Business Cycle % and # of

Dates PanicDate 2k o6/ k 2k o6t A3 Loss per  U.S. National

Peak- Trough Deposit$  Bank Failures
Oct. 1873¢ Mar. 1879 Sep. 1873 14.53 -51.0 0.021 2.8 (56)
Mar. 1882¢ May 1885 Jun. 1884 8.8 -14.0 0.008 0.9 (10)
Mar. 1887¢ Apr. 1888 No Panic 3.0 -9.0 0.005 0.4 ()
Jul. 1890z May 1891 Nov. 1890 9.0 -34.0 0.001 0.4 (14)
Jan. 1893; Jun. 1894 May 1893 16.0 -29.0 0.017 1.9 (74)
Dec. 189%; Jun. 1897 Oct. 1896 14.3 -4.0 0.012 1.6 (60)
Jun. 189%; Dec. 1900 No Panic 2.78 -6.7 0.001 0.3(12)
Sep. 1902; Aug. 1904 No Panic -4.13 -8.7 0.001 0.6 (28)
May 1907¢ Jun. 1908 Oct. 1907 11.45 -46.5 0.001 0.3 (20)
Jan. 191@ Jan. 1912 No Panic -2.64 -21.7 0.0002 0.1 (10)
Jan. 1913 Dec. 1914 Aug. 1914 10.39 -47.1 0.001 0.4 (28)

Source: Gorton (1988).

The first two columns show the National Bureau of Economic Res¢diBERpusiness cycle des and

the date of the panicThe NBER dates were determihby Burns and Mitchell (1946)hdre has been
subsequent work based on new data that has made someefitiies slightly suspeét. See Miron and
Romer (1990), Romer (1994), and D&2306 2004. The panic dates are based ahen clearinghouses
issued loan certificates, discussed below, andcontemporary sources, stating when depositors were
observed ruming on banks. This usually started in large cities and spread across the ¢ourinking

at the panic dates it is notable that they occur very near the peak of the business cycle in mosimcases.
fact, based on the discussion below, the panic daty e a better indicator of the business cycle peak

date.
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' Miron and Romer (1990)r @ there are some imptant differences between our index and various alternatives.
These differences are especially noticeable around the dates of major financial panics. For example, following the
banking panic of May 1884, our index shows a much more immediate fall in produbein does the pig iron

series that has been used in other analyses. This is also the case around the panic of October 1907. The new index,
like the Babson and Persons indexes, turns down perceptibly before the panic, whereas the frequently used pig
iron series does not turn down until November 1907. These differences in the timing of real output movements
around financial panics could have large effects in studies that seek to identify the direction of causation between
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The panics are associated with recessions, and some with very serious receSsieridrossman (1993).
The panics of 1873 and 1907 are notable in this refafithe declines in real economic adiyias
proxied for by the change in pig iron production, and the length ofrleession are very significant.

The tablealsoshows the percentage change in the curremgposits ratio, the percentage change in pig

iron production, the loss per dollar afeposits andthe percentage and number of NationBank
failures. These variables are measurigdm panic date to trough datePig iron production is a common
measure of monthly economic activity during the National Banking Era. Looking at the chanige in
iron production, it is clear that panics are associated with very serious subsequent recessions. By this
measure, thethree worst panics, 1873, 1907 and 1914, were followed by declines of 51 percent, 46
percent, and 47 percent, respectively. The enaydeposit ratio also rises, reflecting withdrawals at
banks, but this is tempered by the suspension of convertibility, which was the first act of banks faced
with a generalized panidOn suspension, see Gorton (1985a).

The final two columns are remarida in showing that the losses per deposit dollar and the percentage
of National banks failing eve quite low. The reasons for thisave to do with the response of private
bank clearinghouses to paniciscussed below.

These Fstorical banking panics hddur important characteristicdmirst, tre banking system is insolvent.
Depositors run to their banks en masse seeking to withdraw money from checking and savings
accounts® The banking system cannot honor these demands because the money has been lent out
The loans are illiquid, that is, there is no one capable of bugirgufficient amount ofassetsto
recapitalizethe banking system, and so banks cannot honor depositor demdrds evidence for the
insolvency of the banking system during a panic isudised below, when clearinghouse loan certificates
are discussed.

Second, because of the hoarding cashand despite the efforts of bank clearinghouses, discussed
below, there was a shortage of transaction mediunepeatedlydescribed by contemporary obsrers

Fa & OdzNNBrgnattions Wwefeh disBidied because of a lack of means of payment. For
example, firms could not meet payrolls because employees would not accept bank dbleekks could

not be usedat storesbecause they were not acceptedCertified checks exchanged at deep discounts.
And this currency famine occurred despite the issuance of clearinghouse loan certificates (discussed
below), as well as many ath kinds of money substituteSee, e.g., Andrew (1968

Thirdly, thehoarding ofcashled to a currency premiunirhat is, currency sold at a premium to certified
checks, and sometimes a premium was paid for a large amount of cash (by a country bank to a city bank,
for example).Dwyer and Gilbert (1989) contain figures showingefelution of the currency premiums

during the panics of 1893 and 190¥sqg seeAndrew (1908), Sprague (1910Noyes (1894j!

2 0n the Panic of 1893 se.g.,Fels (1951)Noyes (1894)Rezneck (1953gnd Stevens (1894pn the Rnic of

1907 see, e.g., Sprague (1908) ahaen and Tallman (1990Also, see Calomiris and Gorton (1991).

% Country banks also withdvemoney ondepos i s A G K OAGe& o6l ylas NBYAYyAaOSyd
** Friedman and Schwartz (1971) discuss the currency premium during the Great Depression, p. 110.

2T



18

The final point cocerns the timing of the panics amdas noted above. Panics ocred at business
cycle peaksThe observdbn about timing igelated to explaining the cause of panics. Gorton (1988)
analyzes the causes of panics empirically, estimating a model of a representative agent facinna cash
advance constraintThe agent saves by depositing in a risky bank. Tgentacares about the
intertemporal marginal rate of substitution, so the pricing kermadights the expected returns on the
demand deposits, in determining the currenrdgposit ratio. In other words, the agent cares about
possible losses on his savingswld the bank fail and, to the extent that these losses are to come in bad
times, the agent will hold more currency relative to deposBank losses that come in bad times are
particularly bad because consumption is lower in ad times. Just when the iageotse off in terms of
consumption, the bank might fail. So, in a recession income and consumption decline and banks tend to
fail, because their borrowers also tend to fail. If the agent anticipates this, then he will withdraw from
the bank to avoidosses on his bank savings occurring during the recession.

Gorton (1988) estimates this model and, in particular, asks what informatiovearthat causes the

agent to forecast the coincidence of consumption being low and banks failing. The answdrds tha
leading indicator of recession, the cyclical component of the liabilities of failed businesses spikes,
indicating that a recession is coming and, having received this information, agents in the economy rush
to their banks to withdraw money, in a pani@uring the National Banking Era, every time this leading
indicator was greater than 0.83, there was a panic. There are no cases of a panic when the indicator is
not higher than this threshold.

The information that depositors received was aggregate m#tion, not specific infanation about
individual banksPeople knew that a recession was coming and that in a recession some banks were
likely to fail, but no one knew which banks. So, it was rational to take the precautionary action of
withdrawing fromall banks. The shock threshold was literally large enough to cause a panic.

This is related tohe function of banksdiscussed aboveBanks try to produce securities that are useful

for transacting, namely bank delgt demand deposs. But, n a panic, pople lose confidence in the

gl tdzS 2F olyl RSoido® .yl RSodG GKFG 61 & LINBOA2dzaf
GKAa OPY¥SSEYSI¢a (623 NBf I (S Roank dektiloésnptehangEmudty (0 = (i K
a ten dollar checkis pretty much always worth ten dollaré&ind, secondpecause of thidt is not

susceptible to adverse selection when it is used in transactions (traded in markets). That is, it does not

pay anyone to produce private information about the value of thekbdebt andspeculate on that

information.

A panic is a situation where a shock occurs that is large enough for bank debt to become
informationallysensitive. It loses its most important feature and so agents do not want it anymore;
they want an asset whh is surely informationallinsensitive cash.When that happens, the banking
system cannot hoor the demands and is insolvent.

How did banks respond to panics during the National Banking Era? Their response will give us clues as
to the causes and remedidor panics.
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B. ThePrivate BankClearinghouse Response to Panics

During the National Banking Era there was no central bank to act as a lefitdstresort. So,what
happened during a panicPuring the 19" century the banks themselvesdeveloped increasigly
sophisticéed ways to respond to panicShe response was centered @rivate bank clearinghouses.
Originally organized tbe an eficient way to clear checks, tbecoalitions or clubs dbanks evolved into
much more.Towards the end of the Nation8lanking Era the clearinghouse response was essentially as
follows?®

In response to a panic, banks wolddéhtly suspend convertibility of deposits into currencgoincident

with this, clearinghouse member banks joined together to form a new entity ovardme the
Clearinghouse Committeds Swansonl@08h p.221) put it, describingthe crisis of 1860there was

GGKS @GANIdzZ t FdzaAzy 2F (GKS TATipe22D.ITyelcldarirgousd Sg |, 2
would also cease the publication of indivad bank accounting informatiofwhich banks were normally

required by the clearinghousdo publish in the newspapersand would instead only publish the

aggregate information of all the members. Finally, banks istuead certificates, which were firstsed

to replace currency in the clearing process, starting with the Panic of 1857. But, in the Panics of 1893

and 1907 the clearinghouse issuadw money called eharinghouse loan certificatedirectly to the

public in small denominationS§ee Gorton (198%. These were liabilities of the clearinghouse members

jointly and served the purpose of providing a kind of deposit insuraite clearinghouse loan

certificate was a remarkable innovation, resulting from individual private banks finding a way to
essenh £ £ & 06S02YS | AAy3tS Ayalraddziazys NBaLRyaAof
issuing a hando-hand currency.

The table below shows the amounts of clearinghouse loan certificates issued by the New York City
Clearinghouse Associatioifhedetails of howthe clearinghouse requirecollateral andsetrates on the

collateral are provided in Gorton (198pand Canon (1910). Other cities typically followed New York

and also issued certificate§. LINI 3dzS o6 mdpno0Y & ¢ K Stant_Bi Xoikibakg'is 2 T K €
entirely analogous taehat of the great central reserve banks of Europe, such as the Bank of England and

the Bank of France. Any unusual demand for actual casls certain sooner or later to bring about a
withdrawal of money®2 ¥ (G KS bS¢ , 2N)] Yyl aA2ylf oFylaé oLIP onod

% The information about clearinghouses is drawn from Gorton (by&Hhd Gorton and Mullineaux (1987). Also,
seeCannon (19Q) and Gorton and Huang (2006).
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Clearinghouse Loan Certificates Issued by the New York Clearinghouse ($millions)

Year Date First Issued Months until Maximum Bank Deposits
Redeemed Amount Created
1860 November 23 3.5 $6.9 $99.6
1861 Sepember 19 7.25 22 99.3
1863 November 6 2.75 9.6 159.5
1864 March 7 3.25 16.4 168.0
1873 September 22 3.75 22.4 174.8
1884 May 15 4.25 21.9 317.2
1890 November 12 2.75 15.2 386.5
1893 June 21 4.66 38.3 398.0
1907 October 26 5 88.4 1023.7
1914 August3 4 109.2 --

Sources: Report of the Comptroller of the Currency, 1907, p. 63; Dwyer and Gilbert (1989); Swanson
(1908b).

In 1893 and 1907,apositors, unsure of the risk of their own single bank failing, were not able to obtain
cash, but received insteaa claim onthe clearinghouse member bank jointly. Thus, depositors were
insured against their own bank failing, but were not insured againsettige clearinghouse failingd.he
issuance of clearinghouse loan certificates was not insignificant. Inatfie Bf 1893 about $100 million

of handto--hand currency was issued $2percent of the money stocklRuring the panic of 1907 about
$500 million was issued, which was about 4.5 percent of the money stSs#&.Gorton (198%) and
Dwyer and Gilbert (1989).

In 1893 and 1907 wherearinghouse loan certificates were issued to the public in small denominations
they traded initially at a discount to par, reflecting the belief that there was some chance that the

clearinghouse was insolvent. This is evidencé S G Ay a2 f @S §i0 e cle@ifghoisk,S o0 y |

essentially the banking system since this occurred nationwieer time the discount was reduced, and
suspension was lifted afterwardg-ollowing the return to normalcy the clearinghouse might ann@unc
the insolvency of a member bank.

The clearinghouse sponse did not prevent panic8ut, dearinghouse actions prevented wholesale
liquidation of the banking system in the face of system insalyestill,there were still real effectdrom

the crisis The most important real effect, based on the writings of contemporaries, concerned the
disruption of transactions due to a shortage of cash. How much this contributed to the recession is not
known.

Clearinghouse actions in response to pamwiffer cluesto the causes oé panic. First,it is notable, and
somewhat counterintuitive, that the clearinghouse, after suspending convertibility, weusgendthe
releaseof bankspecific information ¢ KA a Aa O2YLX SGSfte& O2y (NI me (2
world. The logic of the clearinghouse response to a panic was to form a single institution, the coalition,
and only information about this entity was relevantSee Gorton and Huang (2006%econd,
clearinghouse loan certificategere issued financialclaimson the coalition of banksEssentially what
happened was that the clearinghouse tried to make bank liabilities more informatieinaéysitive by
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replacing bankspecific deposits with certificates that were claims on the whole coalffidiis mant
that bankspecific information was not relevantlearinghousgattempted to provide a kind of deposit
insurance, by issuing loan certificates in times of panic.

The clearinghouse response to panics was exactly the oppufdite view that itis impdlZi  y 4 {42 &Y N
to-Yl N] SG¢ GKS FaasSda 2F (GKS olylAy3a acgadsSvyo ¢ KS
O2dz R y2i o06S a2fR |yR GKIF{G &dzOK markingid-mak@are gl & Y S
studied by Adrian and Shin (20095, The clearinghouse was an incentigempatible mechanism for

agreeing on when suspension should occur, including the change in the information regime. This is an
important clue for understanding panics.

The clearinghouse system continued to evolve until Hegleral Reserve System came into being. For
example, by the early part of the 2@entury, the clearinghouse had its own bank examiners, starting in

/| KAOIF32 Ay wmMdpnc YR GAYUNRRddzOSR Ay {0@® tldzxZ FyR &
Francisco in 1908; St. Joseph and Philadelphia in 1909, Milwaukee, Oklahoma City, and Nashville in
1910; Portland (Ore.), Cleveland, Louisville, Cincinnati, and New York in 1911, and Columbus, New
hNI SFyas | yR aNz&YRkITEn8Septgfnben g8)AM3E(Society, Theaters, Schools Real

Estate, Financial, Business section, p. X15). Given the mutual obligations adopted by clearinghouse
YSYOSNEE olyla (GK2dAKG aaikKSe gSNBE Syidadt SR G2 1y
{ SLIXASYOSNI HYy Xamimes is e busdénEdSwittS rules or instrims. He is interested

principally in determining the solvency and healthfulness of an institution and the character of its
YIEYyFraSYSyidé b, ¢3S {SLISYOSNI HYZ mMpmo®

How successful was the cléaghouse in dealing ith panics?Obviously, clearifgpuses did not prevent

panics.But, they did prevent wholesale liquidation of barmkge to insolvency caused by the rurBanks

were not forced to sell assetdhe table below shows the causes of bank failures based on the

[ 2YLIWGNREESNI 2F GKS / dINNByoOeQa Ofl aaAFAOFIGAZzY 2F 7F
The numbers in the table ar¢he ratio of occurrences of each cause to the total occurrences of all

causes, i.eeach numbeiis a percentageThe dda are expressed as a percentage because the number

of bankschanges over this long perio@he data show that the cause of bank failures during normal

times is poor maagement and illegal activitypuring panics or recessions, more banks fail, but as a
percentage of the total failures the caused failure are still largely poor management and illegal

activity. Duringthe Panic of 1873 and the aftermath, the two categories are almost equally likely.

During thePanic of 1907, mostly trusts failed, not manal banks. During thBanic of 1914, 88 percent

of the failures were poor management and illegal activityK 2 Y & oOmMpopOY dahyS Yire& O
LINE@SYyGAz2y 2F 2LISNI A2y 2F (KS&S WAYISNYyrt OF dza$S:
GA2T L GA2y 2F SaitlofAaKSR oFlylAy3a f1 ¢ oApdAIR. 6S FI N

**The Panic of 1914 involved the government issuing a kind of money that had been authorized under the Aldrich
Vreeland Act. SeBprague (1915) an8ilber (2007ab). When the Federal Reserve System came iistence

these features of the Aldrichreeland Act were not incorporated.in this sense, the panics of the Great
Depression were very special. See Gorton (1988).
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Causes of Failure of National Banfsercentage of total failures)

Years Poor Fraud and All Internal Bank Depression and
Management  Violation of the Causes Depreciation of
Q) Law (1) Plus (2) Assets
(2)
1865¢ 1872 47% 32% 79 20
18731879 Panic 26 23 49 50
18801889 21 41 62 37
18901900 Panic 31 29 60 38
1901-1905 21 48 69 30
19061908 Panic 25 48 73 26
19091913 20 55 75 25
19141920 Panic 25 63 88 12
1921-1922 Recession 23 18 41 58
19231929 31 9 40 60
West of Miss.
19231929 32 26 58 41
East of Miss.
19301931 Recession 51 1 52 47

Source: Thomas (1935), based on Annual Reports of the Comptroller of the Currency. The data concern
nationd banks placed in the hands of receivers.

C. Summary
What can we conclude about the National Banking Era panics?

¢ Banking panics during the National Banking Era were caused by shockmaiidn about the
real economythat came at business cycle peaks. Tiferimation indicated that a recession was
imminent, a time wherconsumers would want to dissate smooth consumption (i.e., draw
down their savingsit banksto try to maintain their consumption level). Buiecession is time
when their bankis more lilely tofail. So, as a precaution they sought to withdraw c&sh.

¢ Depositors were confused about which banks were really at risk and consequently ran all banks.
How do we know depositors were confused about which banks were at risk? One indication
was hat the clearinghouse prohibited individual bank information from being published. The
idea was that weak banks were not to be exposed. In fact, ex post, few banks failed.

e The response of clearinghouses, issuing loan certificates to replace cashciedhiag process
was a method of conserving cash collateral. When the certificates were handed out directly to
the public to honor withdrawals, their design of being claims on the entire clearinghouse are
consistent with the motivation of creating informanally-insensitive claims.

%" As discussed in Calomiris and Gorton (1991), banking panics only occurred in bgstdnts characterized by
many smaller banks. Also see Gorton and Huang (2006). Banking systems with a few large banks, e.g., Canada,
have no experience of panics.
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e A banking panic is a systemic event because the banking system as a whole is instdvedo
we know that the banking system was insolvent? For the panics of 1893 and 1907 when
clearinghouse loan certificates were issudtkdtly to depositors, these financial claims traded
at a discount to par, reflecting the expected losses on the coalition of banks.

e Did asset prices fall during these panics? Bank asset prices did not fall because there was no
need to sellassets Banls suspended convertibility, i.e., failed to honor their deposit contracts.
Consequently, they did not have to sell loans and mortgages, and there was no market anyway.

¢ In a panic cash is hoarded and there is a shortdgensactions mediums.

The respore of private bank clearinghouses was to suspend convertibilitypf€uhe flow of bank
specific information, and to issue private money, clearinghouse loan certificates, that were the joint
liability of clearinghouse member bank3his did not prevenpanics from occurring But, it was very
successful in preventing massive liquidations of banks.

3. The Evolution of Bankingn the last 25 Years ¢ KS wAaS 2F a{ KIR2gé¢ . FylAy3

Actually, throughout these decades [188210] National Banks continuously tri¢al

expand the scope of their activities beyond the traditional commercial banking . . . some

olyla 2NBIFYAT SR 02yR RSLINIYSyida & & & (GKS FAy
profits of some of the biggest banks were tremendous, especially thosehvenmitered

investment banking. Redlich (1947, p. 180, 183).

Banking has always been in a constant process of ctérifiee evolution of banking in the last 25 years

is due to a number of forces, but the main poir@reis thatthe shadow banking system thamergedis

a real banking systemAbove, the shadow banking system was defined as a combination of the repo
market and the necessary collateral, including securitization déitis section describes the
development of theshadow banking system and exipiaa bit more abouthow it operates to provide
bankingservices

A. The Development of the Shadow Banking System

The banking system evolved over the last twefitg years in a number of fundamental way$his
evolution was a product of increased competitiftom nonbanks decreased regulation, and innovation

in financial productsincreased competition came from money market mutual funds, on the liability side
of the bankbalance sheet, and from junk bonds, on the asset side ob#irkbalance sheet? In the

early 190s interest rate ceilings on deposits were phased out; banks were allowed to engage in a

®The literature on financial innovation includes Miller (1986), Tufano (2004), Merton (1892) erner (2006).
% On money market mutual funds, see, e.g., Gorton and Pennacchil{L9@" junk bonds competing with bank
loans see Benveiste, Singh, and Wilhelm (1993) and Molyneux and Shamroukh (1996).
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variety of other financial activities; restrictions on geographic scope were elimiffatesovation came

in many forms. Derivative securities became iemportant product line (e.g., see Gorton and Rosen
(1995)). Loans became more liquid; they could be sold in secondary markets (see Gorton and Pennacchi
(1989, 1995)). And securitization allowed portfolios of loans to be sold into the capital marketsurFor
purposes securitization is the most important development. Later, loan sales are briefly discussed.

As discussed above, securitization is a form ebafance sheet banking. Loans originated by banks are
sold to a special purpose vehicle (SPV) ¢allentity) which finances the purchase of the portfolio of
loans by issuing investmegtrade securities in the capital markets. The SPV is robotic in the sense that
no one works there and there is no physical location for the SPV. Servicing the loatsoigaed and

the cash flow from the loans is allocated aating to prespecified rules.Importantly, SPVs are
bankruptcy remote, meaning that the failure of the originator of loans is not relevant to the investors in
GKS aSOdzNRA (AT I GyACKS dodeey R &6XK O X 1SyRa allikNI G o Shak a2t R
by an originator that is in bankruptcy. Also, the SPV itself cannot go bankrupt. If the cash flow from the
loan portfolio that constitutes the assets of the SPV is insufficient for mhkepayments on the
tranches, then early amortization is triggered. This is not an event of default. See Gorton and Souleles
(2006) for more details.

The table below shows issuance of various asset classes, over the peric8Q#6 The two relevant
columya gAGK NBIFNR G2 aSOdaNRGAT I GNREyr GISNRE 0 R G KiSdz
froSt SBRI OF §&&4

¢tKS O2fdzvy tl-awStBERSRa2NIBDEERSa it aSOdZNARGAT SR Y
product but also securitizations by th®using governmensponsored entities. By issuance, mortgage

related bonds are the largest category traded debt in the U.S. Also, of particular note, is the fact that
non-mortgage asseb  O1 SR & S O aNIOI ASRE 06 BIEXSSIR S R rpdretSdetit i & dzt y O S
20042006. These securities are the obligations of SPVs holding a variety of loan types, such as, credit

card receivables, auto loans, student loans, and so on. Securitization is a very significant form of
financing.

Securitization is &nking in the sense that the SPVs hold loans and finance these loans witrdudgh

debt, debt which is largely informationaligsensitive. This debt is investmegtade and has an

information advantage over equivalently rated corporate debt. Speculatiam occur in corporate

02yRA o0lFaSR 2y AYyF2NNIGA2Y FTNRY (KS O2YLI yeQa af
GFr1{Ay3 f2y3 YR aK2NI LRaAdAz2ya Ay RAFFSNByO Ayald
Implementation of this stresf 38 Ay @2f @Sa O2YLI NAy3a ONBRAG RSNAGI
price with a structural model.

% Strahan (200B argues that deregulatonwd aF2ff 26 SR o0& o0SGGSNI LISNF2NXIyOS
economies grew faster and had higher rates of new business formation after this deregulation. At the same time
YI ONRPSO2y2YAO ailloAftAGE AYLINROSRE 0L mMmMMO P
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Issuance of Various Types of Securities in the U.S., 709 ($bil.)

Municipal Treasury Mortgage Corporate Federal Asset Total
Related Debt’ Agercy Backed
Securities
1996 185.2 612.4 492.6 343.7 277.9 168.4 2,080.2
1997 220.7 540.0 604.4 466.0 323.1 2231 2,377.3
1998 286.8 438.4 1,143.9 610.7 596.4 286.6 3,362.7
1999 227.5 364.6 1,025.4 629.2 548.0 287.1 3,081.8
2000 200.8 312.4 684.4 587.5 446.6 337.0 2,568.7
2001 287.7 380.7 1,671.3 776.1 941.0 383.3 4,440.1
2002 357.5 571.6 2,249.2 636.7 1,041.5 469.2 5,325.7
2003 382.7 745.2 3,071.1 775.8 1,267.5 600.2 6,842.5
2004 359.8 853.3 1,779.0 780.7 881.8" 869.8  4,642.6
2005 4082 746.2 1,966.7 752.8 669.0 1,172.1 5,715.0
2006 386.5 788.5 1,987.8 1,058.9 747.3 1,253.1 6,222.1
2007 429.3 752.3 2,050.3 1,127.5 941.8 901.7 6,202.9
2008 389.1 1,037.3 1,344.1 706.2 1,114.9 163.1 4,754.7
YTD '07 429.3 752.3 2,050.3 1,127.5 941.8 901.6 6,202.8
YTD '08 389.1 1,037.3 1,344.1 706.2 1,114.9 163.1 4,754.7
% Change -9.4% 37.9% -34.4% -37.4% 18.4% -81.9% -23.3%
Interest bearing marketable coupon public debt.
*Includes GNMA, FNMA, and FHLMC mortgdgeked securies and CMOs and privatiebel MBS/CMOs.
®Includes all norconvertible debt, MTNs and Yankee bonds, but excludes CDs and federal agency debt.
“ Beginning with 2004, Sallie Mae has been excluded due to privatization.
Sources: U.S. Departmendf Treasury, Federal Agencies, Thomson Financial, Inside MBS & ABS, Bloomk

In contrast, securitization does not involve any traded equity. The SPV only issues bonds rated
investmentgrade.As mentioned above,ven studies of corporate bond returns¥e mainly concluded

that investmentgrade bonds behave like Treasury bonds while below investgiertte bonds are more
sensitive to stock returnd.hese results were prior to credit derivatives, which now allow for speculation

in corporate bonds without &ving to find the cash instrument.

The securitization bonds will play an important role in what follows. Securitization is, or was,
guantitatively significant, as shown in the table below. The table shows issuance levels, not outstanding
amounts.
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Outstanding Amounts Various NoiVlortgage AssetBacked Securities ($bil.)

Automobile Credit Card Home Manufactured  Student
Equity

Loans Receivables Loans Housing Loans Other Total
1996 71.4 180.7 51.6 14.6 10.1 76.0 404.4
1997 77.0 214.5 90.2 19.1 183 116.7 535.8
1998 86.9 236.7 124.2 25.0 25.0 233.7 731.5
1999 114.1 257.9 141.9 33.8 36.4 316.7 900.8
2000 133.1 306.3 151.5 36.9 41.1 402.9 1,071.8
2001 187.9 361.9 185.1 42.7 60.2 443.4 1,281.2
2002 221.7 397.9 286.5 44.5 74.4 518.2 1,543.2
2003 234.5 401.9 346.0 44.3 99.2 567.8 1,693.7
2004 232.1 390.7 454.0 42.2 115.2 593.6 1,827.8
2005 219.7 356.7 551.1 34.5 153.2 640.0 1,955.2
2006 202.4 339.9 581.2 28.8 183.6 794.5 2,130.4
2007 198.5 347.8 585.6 26.9 243.9 1,069.7 2,472.4
2008 137.7 314.1 395.5 20.0 239.5 15650 2,671.8

Source: Bond Market Association, Bloomberg

To provide a sense of the significance of these numbers, they can be compared to the amounts that
& K S Sratid bf the Sedlititided | Y LI Sd
amounts of credit card receivables to the amount of receivables not securitized, and remaining on bank
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balance sheetsin 2002 and 2003, the ratio is about 1.7 in favor oftizffance sheet financing, though it
has fallen to justess than one lately.A ratio of 1.7 means that for every dollar of-balance sheet
credit card receivables, there is 1.7 dollars oftudfance sheet credit card receivables.
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Ratio of Credit Card ABS to Credit Card Receivables on
Balance Sheet
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Why did securitization arise? We do not know for sutme possibility, idcussed further below, is that

it was a response tbank capital requirements, which created a cost without a countervailing benefit.
Banks, being private institutions, can exit the industry if it is not profitable. Another possibility is that
the demarnt for collateral made securitization profitable, and this could not be accomplishdzhlamce
sheet because deposit insurance was limitethat is, as discussed above, the demand for
informationallyinsensitive securities to use as collateral for varipusposes may also have played a
role. Third, bankruptcycosts are minimized with offalance sheet financing. But, the -tffilance sheet
debt is not tax advantaged for the originato&ee Gorton and Souleles (2008 hus, one would expect
that companie with lower credit ratings would find it optimal to securitizEinally, the innovation in
structuring the special purpose vehicle as ant@fance sheet vehicle may have been the driving forth
for growth. Whatever the cause, securitization has beccaneery significant form of financing.

Another aspect of the development of bankind-b&lance sheet is loan sales, which refers to the sale of
secondary participations in commercial and industrial loans to firms. This is not the way that banks
operated br hundreds of years. Instead, bank loans resided on bank balance sheets until maturity. And,
as mentioned above, academic theory says that only if the bank holds the loan will it have an incentive
to produce information and monitor, and argument whicls@lsuggests that securitization should not
occur.

The table below shows the extent obmmercial and industridban sales.The figure below the table
shows the ratio of loans sold to loans retainedtmdance sheet. The ratio peaks at about one quarter

in 2006. That is, for every dollar lent, one quarter is sold. In fact, loans are now rated, and trade like
bonds.
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Commercial and Industrial Loans €Balance Sheet and Loan Sal

($bil)
Year Cé&l Loans ($bil) Secondary Mrket
Volume ($bil)

1991 632.8 80
1992 607.3 111
1993 593.9 15.0
1994 619.6 20.8
1995 695.2 33.8
1996 750.4 39.5
1997 816.3 60.6
1998 896.2 77.6
1999 956.3 79.1
2000 1046.5 102.0
2001 1062.8 1175
2002 982.5 112.5
2003 917.7 144.6
2004 893.8 155.0
2005 900.7 176.3
2006 1126.4 238.6
2007 1295.3 342.0
2008 1521.1 3184

Sources:Commercial and Industrial Loans frokederal Reserve H.8 releasean sales from
Reuters Loan Pricing Corporation

Ratio of Secondary Market Loan Sales to Commercial
and Industrial Loans Outstanding

30%
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The above figure and table contradict the prevailing academic paradigm doexistence of banks, a
paradigm in which banks cannot sell loans because then they have no incentive to behave, producing
initial information and monitoring borrowersThere is little evidence that these incentives have broken
down, or that this plays aimportant role in the panié* As Gorton and Metrick (2009) argue, Ron
subprime related asset classes, like credit card securitization and loan sales, show no problems until the
interbank repo market panics. We turn to repo next.

B. The Rise of Repo

The riseof securitizationcoincided with the increased demands for collateral, discussed above. Further,
securitizationrequired changes in the financial infrastructure. Investment and commercial banks that
sponsored securitizations often buy loan portfoliosstelito SPVs and then hold the SB¥ued bonds

until they can be sold. This meant that the balance sheetieaferbanks, in particular, had to increase

in size and this had to be financed somehd®orton and Metrick (2009) show this to be the caB&ms

also, apparently, had a need for a place to deposit short term cash. These factors ledrtoramus
IANRGUK AY (GKS &l fS | yR NEtodadRddizzdAending M&Kei2 The repol NJ S
market traditionally was confined to U.Breasury securities, but in the last 25 years it has grown to
accept a broad range of securitized bonds as collatedaket classes that came to be eligible for repo
included all manner of securitized products, as well as tranches of structured prdikectsollateral

debt obligations.

The importance of the repo market is suggested by its immense size: primary dealers reported financing
$4.5 trillion in fixed income securities with repos as of March 4, 2008.

Total Primary Dealers' Repo ($ bil.)

8,000
7,000
6,000
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4,000
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1,000 -

Source: Federal Reserve.

%1 The assertion that there is a bredlown of incentiveg i K § ¢ 2-8IRA & Vi NG 6 giridBaussedinS o
Gorton (2008).
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These numbers, kile large, do not include all the repo that npnimary dealers undertake. There are

no official statistics about the size of tlawerallrepo market, but unofficial guees put the market at
somewhere around $10 trillion dollars, though that may inclutbeible counting of repo and reverse

repo (i.e., both sides of the transaction). For comparison, the total assets of the regulated U.S. banking
sector are also about $10 trillion.

Repo is essentially depository banking built around informationallynsengtive debt. In a repo
transaction, one side of the transaction wants to borrow money and the other side wants to save money

08 GRS Lisanfedinergsaeé.¢ RAAlY { 2F GKS 02NNBGSNER Fa F aol yqé
although the lender is anothefirm, such as aank, insurance company, pension fund, institutional
investor, or hedge fund. The depositor receives a bond as collateral for his deposit.

When the depositor deposits money, the collateral may involdekal A diXhamiiné Thehaircutis the
percentage difference between the market value of the pledged collateratt@mdmount of funds lent.
For example, &aircut of 5%meansthat ad 0 | ¢ah borrow$95 for each $100 in pledged collateral. A
haircut further protects thedepositoraganst the risk of borrower defaulh & i K S Thie gite 6fithe ¢
haircut reflects the credit risk of thizorrower and the riskiness of the pledged collateral.

Another important feature of repo is that the collateral can be rehypothecated. In other wirds,
collateralreceived by the depositaran be used & & LJS; A @riother transaction, i.e., it can be used to
collateralize a transaction with another party. Intuitively, rehypothecation is tantamount to conducting
transactions with the collateral rebged against the deposit. There is no data on the extent of
rehypothecation.

C. Summary

The shadow banking systesyinfact, @ I Yy 1 Ay 3 a8RlB&x i 2 NIKS [ONRE BANXVE 4.
save cash in the shetérm, often money market funds and corpdians. ¢ KS & f S yfiRa®d&k ¢ | NB
firms seeking casto finance themselves The deposits are designed to be informationallsensitive by

backing them with informationallinsensitive collateralOften that collateral is securitization bon@ihe

collateral can bedspent§ i.e., rehypothecated.5 S LJ2 & A (1 2 NB  Qheiy fundsdy rotkrdliNg: & €

over their repo agreements, and returning the bond, or they can withdraw by increasing the haircut on

the collateral®® This is depository banking in a diffetedorm, but banking nevertheless. Like demand

deposits at regulated commercial banks, this system is vulnerable to panic.

It is easy to summon up the old adage that one should not borrow short to finance long assets, but the
reality is that banking inevito f @ Ay @2f dSa (KIFG 0SOlFdzAaS LI NI 2F Yl
to be short maturity. Note that with insured deposits, the debt is effectively long maturity because

hT O2dNESTE GKS A&dadzsS 27F 6KSGK SN exddio to thé Y.$. Bankruptcyd 2 f Sy
Code.If the lender fails, the nowlefaulting party¢ the depositor in this casehas the option to unilaterally

terminate the repo agreement and keep the bofat go into Chapter 11) The issue that arises in the next section

concerns whether the bond is liquid.
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depositors have no need to run their banks to try to withdraw cash. THaglaw banking system
resembleshe preFDIC U.S. banking system in some ways.

4. The Panic

That astonishing disturbance and collapse of creadlirihgthe Panic of 1907] was one

of the mast urbecoming, if not disgraceful, episodes in our financial histoopuRar
clamor followed. When the air had cleared it was seen that the trouble was due to the
banking system, which,-#ldapted to supply the needs of a progressive industrial nation
under normal conditions, was utterly inadequate for the preservation o$ifess
equilibrium and the allaying of distrust in times of business accident and unexpected
strain. Weston (1922. 17

What caused the panic? The short answer is that there was a shock and, like panics in the National
Banking Era, there was asymmeingormation about where the exposures to this shock were located.
ThePanicof 2007chronology has beenutlined by Gorton (2008), and the details will not be rafesl

here. The key questiomo be addressed to understand the panic is why asset classepletely
unrelated to subprime asset classes saw theireads rise to distress level3he fundamentals of
subprime deteriorated, so asset classes linked to subprime should have declined in value. But, that is
not a systemic event. The systemic evenhaarns the collapse of the prices of other asset classes.
Gorton and Metrick (2009) and Gorton (2009) address the question of why asset classes other than
those related to subprime suffered declines in value. This section draws on those studies.

As explaned in Gorton (2008), the particular design of subprime mortgages made them especially
sensitiveto house prices. The shock to fundamentals was the failure of home prices to rise. Indeed, they
later fall. This shock was revealed in the only market txas widely observable within the nexus of
derivatives and structured products involved in the panlealer banks launched the ABXHABX)
index in January 2006The ABX Index is a credit derivative that references 20 egquellyhted
subprime RMBS trahes. There are alssubindices linked to a basket of subprime bonds with specific
ratings: AAA, AA, A BBB and BBHEach sulndex referenceghe 20 subprime RMBS bonds with the
rating level of the subinde¥.

The introduction of the ABX indices openad(relatively) liquid, publicly observable matkwhich
priced subprime risk. See Gorton (200Bhe other subprimaelated instruments, RMBS and CDOs, did
not trade in publicly observable markets. In fact, securitized products generally have no secondary

% Every six months the indices are reconsgmitbased on a prilentified set of rules, and a new vintage of the
index and subndices are issued. Only four vintages were issued, two in 2006 and two in 2007. Thesindex i
overseen by Markit PartnersThe dealers provide Markit Partners with daily amdonthly marks. See
http://www.markit.com/information/products/abx.html



http://www.markit.com/information/products/abx.html

32

trading that is publicly visible. Thus, for our purposes the ABX indices are important because of the
information revelation about the value of subprime mortgages, which in turn depends on house¥rices.

Gorton and Metrick (2009) track the timing of rements in the ABXThe ABX.HE Indices showed a
steady deterioration of subprime fundamentals, startingegrly 2007. Gorton and Metrick also show

that subprime related asset classes and firms also deteriorate along with the ABX. Examples of these
deteriorating asset classes include tranches of collateralized debt obligations, BBB subprime tranches,
BBB commercial mortgagmcked securities. Countrywide and Washington Mutual, and the monoline
insurance companies, are example of firms whose fates masgcthe ABX.

However, significantly, other asset classes do not show deterioration (spreads rising) with deterioration
in the ABXThat is, the shock to subprime per se was not the cause of the p&tleer asset classes
only experience difficulties whethere are problems in the interbank market, starting in August 2007.
Gorton and Metrick (2009) study the spread between thmeenth LIBOR and the thremonth
overnight index swagOIS) As they explain, this spread should be zero byamuitrage, exceptor
transactions costs. Indeed, this spread historically has been about eight basis points.

The LibotOIS spread jumps in August 2007, and again when LehmanQ#ilst securitized asset
classes, with nothing to do with subprime, like credit card reddaas, auto loans, and student loans, all
move with the proxy for the state of the intdrank market not with the ABX See Gorton and Metrick
(2009). The key question for understanding the panic is: Why weresubprimerelated asset classes
affected? Subprimemortgage originations in 2005 and 2006 totaled about $1.2 trillion (see Gorton
(2008)), a large number to be sure, but not large enough to cause a systemic crisis. How was the shock
turned into a panic?

The shock was combined with asymmetricomfiation about the locations and sizes of exposures to
subprime. Like the panics during the National Banking Era, it was not clear which firms had the largest
exposures. During the National Banking Eenositors did not know which banks were more ke

fail during the recession. They just knew that tlvegre exposed to the risk that their bank would be
Ayazt oSyid RdNAyYy3a (KS NBEOSaaizys 2dzald ¢KSy GKSe
GAGKRNI ¢ OF akKo ¢ KS héitagsétsitie cSlditetak wede nQ txbekiristed. | Yy R
The same mechanisoperaS R G KA & GAYSo® ¢KS GaRSLRaAG2NEE | NB

form of (reverse) repo, and received a bond as collateral. Prior to the panic, repo haircuts were zero.
The run occurs in the repo market.

3 Keep in mind that house price indices, like the S&P -Sadeer Indices, are calculated with a two month lag.
Futthermore, house price indices are not directly relevant because of the complicated structure of subprime
securitizations (see Gorton (2008)).

Y )
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Uncertain about the solvency of counterparties, repo depositors became concerned that the collateral

bonds might not be liquid; if all firms wanted to hold cash flight to

quality then collateral woid

have to decline in price to find buyerdhis is the crucial link between the subprime shock and other
asset categories.Gorton and Metrick show that the other asset classes start to deteriorate in August
2007, when the LIBORIS spread jumps, evenaigh the subprime fundamentals, as measured by the

ABX, hd been deteriorating for months prior to that.

¢KS NYzy 2y NBLER AazX F3IFLAYIZ 1A
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bond worth $100 in the market

LI Yy A O

was acceptable. In August 2007, the haircuts went up in some important asset classes. Say, the haircut

increases to five percent. Then the depositor deposits only $95 in e

xchange for collatera$h@n.

The figure below shows the average repo haircut on seven categories of structured debt. The figure is
based on data from Gorton and Metrick (2009), which also has the details underlying this #gsoe.
see Gorton (2009)The figure is a picte of the panic Haircuts were zero until August 2007. After that,

haircuts rise and continue to rise.

Average Repo Haircut on Structured Debt
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term financing in the form of repo of $59.In the panic, repo haiuts rise to 20 percent, amounting to

a withdrawl of $10, so the system has to either shrink , borrow, or get an eigiggtion to make up for

this. As we saw, after some early equity injections during the fall of 2007, this source dried up, as did
the possibility of borroving. That leaves asset sal& the system as a whole needs to sell $10 of assets

But this causes prices to go down (and collateral values to fall). In panel C of the figure some assets
were sold, and the prices fell on others. sAs are now worth $80; equity is wiped out. The system is
insolvent.

The reality ighat there is no privée agent large enough to bugnough ofthe assets of the systerto
solve the problem Left with the only alternative, namely, selling assets, thé&came is simply that
prices fall.

There are no official figures for the size of the repo market, beyond primary dealers. Also, there are no
official data on repo haircuts. Consequently, it is hard to put hard numbers on the above stylized
example. Estimas of the size of the repo market are that it is roughly $8 trillion to $10 trillion. If repo
haircuts increase to an average 20 percent (a guess), then between $2.6illion must be raised by

the banking system. Without investors willing to finanites by investing in these firms, the only
alternative is to sell assetd.ike panics during the National Banking System, the system is insolvent. Itis
worth recalling the clearinghouse loan certificate procesheNew York Time@November 17, 189Q.

4), explained as follows

[Clearinghouse loan certificates] use may be compactly defined as the protection of

values against panic. They accomplish that by enabling the several banks to obtain and

give credit to real value of securities, instead ofrigeforced to throw those securities

upon a paniestricken market, which would be certain slaughter and inevitable ruin fo
creditors and debtors alikeey 20 KSNJ g2NRazx GKS olyla Fa | 02REg
GKS a/ € SINRyYy3A | 2 dzabt@edof tie Fehl Salde af Kréperiydand thdyy (i 3 dz

can judge of soundly and wisely and enable that property to be used at its real value

when no individual could know its worth, or could act on if he thought he knew it. The

AAYLIX AOAGE 27F (tKi®@mehddEnpostandeXBDR it/i) B redlity, one of

the most marvelous developments of modern commercial life.

11 NREKE |y Rther(foyhar) tap WS imvesintent banks funded roughly half of their assets using repo
markets, with additional exposure dueto aifl f I Yy OS aKSS{i FAYyIFyOAy3a 2F (GKSAN Odza
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Figure: The Systemic Affects of the Repo Market Panic

A ¢KS AVAGALE adGlFrGS 2F GKS aolylAy3ae aeadsSys oAl
Assets Liabilities
100 10 Equity Capital

40 LongTerm Debt

50 Repo

100 100

B. Repo haircuts increase from zero to 20 percemot an equilibrium.

Assets Liabilities

100 10 Equity Capital
40 LongTerm Debt

40 Repo

100 90

C. The System seallassets, causing assprices to fall.

Assets Liabilities

80 0 Equity Capital
40 LongTerm Debt
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B. The Shortage of Collaterglii KS &/ dzZNNBy O& Cl YAy S¢é

OQuite understandably[central bank counterparties] have economized on the use of

central government bonds which has been often almost the only collateral
counterparties could still use in interbank repo markets. Instead they have brought
F2NBIFNR fSaa f Al dzi RforORidh forimarg ahtl secondgmpurkedsR A y 3 1 . {
KF®3S ol aiolfte Rouhz8l&PadzhdPECB Bicutive Boarg/MeBiber,

June, 2008 (Quotedby Chailloux, Gray, and McCaugh{2008))

The increase in haircuts means that there is a shortage ofteala There is an excess demand for U.S.
Treasuries because of the flight to quality generally. The evidence of this is provided by Gorton (2009)
YR D2NIi2y FYyR aSIiNARO]l o6Hnndy ¢K2 LRAY(HG (2 G§KS @S
occurs when the party with the bond has rehypothecated the bond and then cannoafiratceptable

bond to return when the repo maturesA repofail is not an event of default. See Flemargl Garbade

(2009H. Total fails in Treasury repos reached a rec®sdL trillion in October 2008. For comparison, total

fails averaged $165 billion per week between 1990 (when the Fed started collecting data) to July 2007.

Gorton and Metrick (2009) document that at even larger spike upwards in the {IB®Bpread occsir

just after Lehman fails. As shown in the figure on repo haircuts, haircuts continue to increase, with

some asset classes becoming simply unacceptable in repo. The aftermath of Leteakad further

havoc in the interbank marke©Oneeffect was that tke extent of rehypothecation significantly declined;

aSS {Ay3IK YR ' AG1SY OHnngo® {AYy3IK FyR I'AG1Sy St¢
end-2007 the decline in rehypothecation (i.e., total collateral received that can be pledged) by the
largest four brokelR S £ SNE 61 & bPmdtrTn GNRffA2YE O6LID pOD

The othereffect of the Lehman failure was the feab@ut daylight risk exposureThis is a kind of
settlement riskwhich occurs when a party faces possible loss between the time a settlementgraym

is made and a corresponding payment is received (usually in another currency) on the same business
day. In overthe-counter markets settlement sometimeskas between a day to three daysit after

Lehman firms hoarded cash, only trading on a delivegrsuspayment basis, i.e., no delay between
exchange of cash and the security.isldifficult to document this, but the BIS (200)&. 26) reported a
contraction of $ 423 billion in the U.S. dollar interbank borrowing market. Gorton and Metrick (2009)
analyze the spike in the LIB@QRvernight index swap spread upon the collapse of Lehman, consistent
GAGK ARSI GKIG a3t26lt AYGSNDIFY1l YHHNNYG aF dayRMITySR
(2008, p. 9).

C. Complexity Revealed When Debt Becomeaformationally-Sensitive

A panic is an event where informationaihsensitive debt becomes informationalgnsitive. It is a
switch because it becomes profitable to produce private information about the debt. That is, some
agents are willing to spendesources to learn private information to speculate on the value of these
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securities. This was not profitable before the paricK A & f S Ra G2 F af SY2ya YI NJ
needs to suddenly produce information to tradfe.

This isa devastating regne switch because market participants are not prepared to cope with the
sudden information requirements for understanding, valuing, and trading securities that are suddenly
informationallysensitive.Part of the crisis is the aftermath in which securitteat previously were
informationallyinsensitive become informationatsensitive. This makes them illiquid. Not only does
information now have to be produced, but the expertise is lackinghe current environment, given

the panic, thecomplexity of he underlying structurewhich Gorton (2008) described as a chain of
structures, matters a great deaGorton (2008) discusses this complexity in detail.

D. Summary

Perhaps a useful wao summarize the Panic of 2007 is to contrast it with the panics ofNtAgonal
Banking Era.

e Like the banking panics during the National Banking Era, the Panic of 2007 was caused by a
shock, to housing pricesThe panic started in August 2007. The National Bureau of Economic
Research dates the peak of the business cyclgeaember 2007.

e (5 S LI &werng fridd@ithat lent money in the repo market (engaged in reverse repos). The
location of subprime risks among their counterparties was not knowbepositors were
confused about whicttounterparties were really at risk and nsequently ran all banksln
other words, repo haircuts increased, tantamount to withdrawklow do we know depositors
were confused about which banks were at riskhe evidence is that nesubprime related
asset classes saw their spreads rise sigmifigasonly when the interbank market started to
breakdown.

e A banking panic is a systemic event because the banking system as a whole is insolvent. How do
we know that the banking system was insolveriRere is no direct evidence, although bawik
the enwelope calculations suggest that the banking system needed to replace about $2 trillion of
financing when the repo market haircuts rose.

e Did asset prices fall during the Panic of 2Q@hics? Asset prices didall. To the extent that
they can be measuredhe prices of norsubprime related assets fell significantly. See Gorton
and Metrick (2009).Financial firms could only delever in response to the increase in haircuts by
aStftAy3 FaasSiad ¢KSNB g a y2 -89 NSKaadnthg). 2F 02
Consequentlyfinancial firmshadto try sell loans and mortgages

¥eKS afSyzya YIEN]SGeé NBFSNAR G2 | YINJSG Ay 6KAOK 2y$S &
of something, but the other side does notAs a result, parties can try to sell overvalued cars or securities, or
whatever. But, then the parties with undervalued things to sell leave the market. See Akerlof (1970).






