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Editorial

On 23-24 May 2013, the Bank of Greece organised a conference on “The Crisis in the Euro

Area”, in Athens.

The papers and commentaries presented at the conference addressed many important issues
related to the functioning of the euro area. Our hope is that these contributions will help improve
understanding of the nature of Europe’s monetary union, the underpinnings of its crisis, and the

changes that are needed so that crises will be prevented in the future.

The papers examined two main sets of issues. One group of papers, adopting a union-wide
perspective, assessed the aspects of the euro area’s institutional architecture that, with the benefit
of hindsight, may have contributed to the crisis, and the policy responses to the crisis at the union
level. A second group of papers focused on developments in three crisis countries -- Greece,
Ireland, and Portugal.

The papers presented at the conference, with their discussions, will be published in the

Journal of Macroeconomics.

Here we present the paper by Barry Eichengreen (University of California), Naeun Jung
(Princeton University), Stephen Moch (Princeton University), Ashoka Mody (Princeton
University) with its discussion by Apostolis Philippopoulos (Athens University of Economics and
Business and CESifo).
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ABSTRACT

This paper argues that in ebullient times equilibrium leverage and asset prices are too
high; in bad times, equilibrium leverage and asset prices are too low. This is the leverage
cycle. Looking at the recent American and European crises, the paper draws lessons for
central banks about how to avoid another leverage cycle crisis. It argues that central
banks should collect information regarding leverage to map out the entire credit surface.
Instead of just the riskless interest rates, they should target the whole credit surface and
use leverage an instrument. After a crisis, they should partially forgive some of the debt.
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1. Introduction: the credit surface

The American debt crisis that began in February 2007 with the collapse of the
subprime mortgage market is now nearly seven years old. The European debt crisis that
began in late 2009 in Greece is now over four years old. That two such major debt crises
could occur and be so slow to cure suggests that the models and tools policymakers and
central bankers have traditionally used before and even after the crisis need to be

reconsidered.

Central bankers talk about many aspects of the economy, but when it comes to
action, they essentially concern themselves exclusively with the short term riskless
interest rate. Recently, in what is regarded as a radical departure that proves the point,
they have tried to influence expectations of future short term riskless interest rates via
forward guidance and the purchase of long term assets. This age old preoccupation with
riskless interest rates seems to me an old fashioned limitation, hampering the ability of
the central banks to prevent crises and to help extricate economies from their aftermath.

| believe that credit plays a central role in the booms and busts of market
economies, and even in milder fluctuations. But | do not believe that the credit
conditions influencing booms and busts are driven primarily by fluctuations in riskless
interest rates, or by the wrong riskless interest rates. When bankers say credit is tight,
they do not simply mean that riskless interest rates are so high they are choking off
demand for loans. They mean that many businesses and households who would like to
borrow at the current riskless interest rates cannot get a loan. They are referring to the
supply side of the credit market, not just the demand side.

The reason some borrowers cannot get a loan at the same (riskless) interest rate that
others do is that their lenders are afraid they may default. Risky interest rates (or spreads
to riskless interest rates on loans that might default) are often more important indicators
of economic conditions than riskless interest rates. Nevertheless, central bankers have

paid scant attention to default in their macroeconomic models.* In my opinion, central

1 Of course central bankers pay a great deal of attention to the solvency of individual banks, but when it
comes to their macroeconomic forecasts of demand and growth, it is my impression that default does not
figure in.



banks should pay attention to, and influence, risky interest rates if they want to preserve

financial stability.

When lenders are afraid of default they often ask for collateral to secure their loans.
How much collateral they require is a crucial variable in the economy called the collateral
rate or leverage. Lenders also worry about the credit worthiness of the borrowers, which
in the case of households is often represented by their FICO credit score.> The credit
conditions of the economy cannot be summarized accurately by a single riskless interest
rate, but rather by an entire surface, where the offered interest rate from lenders can be
thought of as a function of the collateral and the FICO score: r = f(collateral, FICO).?
The higher the collateral, or the higher the FICO, the lower will be the interest rate. For
sufficiently high collateral and FICO, the interest rate may stabilize at a constant called
the riskless interest rate. If we compare two different economic climates, represented by
two different surfaces f and g, it might well be the case that both of them give precisely
the same riskless interest rate, but nevertheless g depicts much tighter credit conditions
than f. For example in g the riskless interest rate might only be attained with much higher

levels of collateral and FICO.

In my opinion, central banks should be trying to estimate the existing credit
surfaces on a monthly basis. They could get the data to do much of this if they looked at
individual transactions to see how the rates change as the terms change. Part of the
surface must be estimated by extrapolation, since it covers conditions at which no trades
(or only a few trades) are observed. Estimating these surfaces explicitly will bring much
clarity to the general credit climate. But much more importantly, it will force policy
makers to predict what effect their interventions will have on the whole surface, not just
on the riskless interest rate. How clearly did the United States Federal Reserve Board of
Governors understand that its recent policy of Quantitative Easing (achieved partly by

buying agency mortgages) would dramatically loosen the credit surface for high yield

2FICO is a private company that provides credit scores to financial institutions to help them in their
decision making. The FICO score is not the perfect representation of credit worthiness. Ideally one would
like a measure that represented the willingness of the borrower to repay even if there was no collateral,
which would depend on the ratio between the internal penalty (in lost reputation and embarrassment etc)
and the marginal utility of consumption or wealth.

3 There should be a different credit surface for each maturity. One could also imagine adding more
variables beyond collateral and credit worthiness, such as debt to income or debt to wealth.
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bonds, but provide very little loosening in the credit surface for mortgage borrowers with
average credit scores? In my opinion, policymaking would be enormously sharpened if it

were disciplined by the question of the whole credit surface.*

The theory of asset pricing is one area that would be radically improved by
considerations of the credit surface. Economists as far back as Irving Fisher have
understood that the riskless interest rate influences the price of an asset by changing the
expected present value of its dividends, or its fundamental value. But economists have
not sufficiently appreciated that the rest of the credit surface also influences risky asset
prices: the looser the credit surface, the higher the asset prices of the corresponding risky

assets.

The riskless interest rates depend on the impatience of the agents in the economy,
and on the expectations of future growth, among other factors. The movements in the rest
of the credit surface are driven primarily by the risk tolerance of borrowers and lenders’
fears of default, in addition to the conventional determinants like impatience and growth,
which apply with or without uncertainty. The probability of default in turn depends on at
least two factors: one is the volatility of collateral prices, and the other is the indebtedness

of the borrowers.

The higher the volatility of collateral prices (at least in the down tail), the more
insecure the lenders will feel and the higher the interest rate they will insist on for the
same collateral. The higher the indebtedness of the borrowers, the less likely they will be
willing or able to repay a new loan. Higher volatility and higher indebtedness makes for

a tighter credit climate.

If a very tight credit climate is unhealthy for the economic environment, then we
are led to two radical sounding conclusions. First, central banks should intervene not only
by influencing the riskless interest rate (fully cognizant of the indirect effects on the rest
of the credit surface, as we mentioned earlier), but also by directly influencing risky debt.
In one direction, central banks could tighten overly hot credit markets by for example
prohibiting loans at LTV exceeding some threshold, as the Bank of Israel did in 2010 by

banning mortgage loans at LTV above 60%. In the other direction, a central bank could

* This might lead to a whole new kind of policy, tailored to specific kinds of borrowers.
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extend credit to borrowers at terms that no private investor would provide, as the Fed did
in 2009, lending 95 cents against a dollar’s worth of credit card collateral, and student
loan collateral, and car loan collateral. The ECB has done the same with sovereign debt.
Second, in extreme environments, such as the United States faced in 2007-2009, and as
Europe faces now, debt forgiveness could also figure into the policy mix of central banks.
Once it is admitted that there may be defaults against the central bank, one can consider
the idea of partial forgiveness.® | shall try to argue that properly implemented forgiveness
can actually recover more money for the lender, without creating any moral hazard for
present or future borrowers. The stigma against default is so strong, that it has stymied

rational discussion about forgiveness.

I am fully aware that my notions of monitoring and forecasting the credit surface,
influencing risky interest rates, and partial debt forgiveness will not be accepted
uncritically. Rather than presenting a formal model to make my case, | shall describe the
ongoing American financial crisis, and briefly the European crisis, in terms of leverage,

default, and the failure to forgive.

2. My Wall Street experiences

In the calendar year 1990 | decided to spend my Yale sabbatical at the Wall Street
investment bank Kidder Peabody. As a theoretical economist | wanted to see what
models real world practitioners used. Among other things, | learned for the first time
about the securitization and tranching of mortgages. At the end of my sabbatical year, the
head of Kidder’s Fixed Income Department asked me if I would help him hire a new,
more mathematical research department. After | returned to Yale he suggested that since
I had hired all the people, I could lead its research direction from Yale, while leaving the
details to the heads of the various divisions | had created. In those years Kidder Peabody
became the dominant investment bank in the mortgage market. This situation kept me
thinking about collateral and the omnipresent role it played on Wall Street, at least in
fixed income markets. | realized that collateral and the potential for default were at the

® In my view, in extreme situations policy makers should consider imposing debt forgiveness on private
lenders, as well as extending debt forgiveness themselves.
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heart of financial transactions; yet neither collateral nor default appeared in any
macroeconomic textbook I ever saw. In 1997 I published my paper “Promises Promises”
introducing collateral equilibrium. In that paper | showed the way supply and demand
could determine leverage as well as interest rates, and | showed that assets like houses
that were good collateral would be priced higher (and sometimes too high) because they

provided an additional service of facilitating borrowing.

In 1994 Kidder Peabody went out of business after 135 years as a result of a
scandal in the government bond trading department. I didn’t quite realize it at the time,
but the precipitating cause of the crisis was the bottom of a leverage cycle in Treasuries.
I had to rush down to Kidder from Yale and call into my office each of the 75 people in
the research department and say you’re fired. Then I got up and went into the office next

door and the guy said to me you’re fired.

Michael Vranos, the head of Kidder’s mortgage operation, and five more of us,
decided to found a hedge fund called Ellington Capital Management that would buy the
very same mortgage securities that Kidder and the other Wall Street firms had been
creating. After the leverage cycle crisis of 1994, we made tremendous returns at
Ellington. But at the end of 1997 another gigantic collapse, this time in emerging
markets and in mortgages, brought down the famous hedge fund Long Term Capital.
Two of its principals had just won the Nobel Prize in economics earlier that year. We
ourselves at Ellington got a margin call that put us in jeopardy. We survived our crisis,
and made tremendous returns for our investors just after the crisis, as we had just after the
crisis in 1995. But it got me wondering what caused these ups and downs that had nearly
wrecked the fixed income markets twice in five years? | presented my theory of the
leverage cycle at the World Congress of the Econometric Society in 2000, which was
published in the conference volume in 2003.° | extended my analysis to multiple
leverage cycles with my student Ana Fostel in a 2008 paper. All three of these papers
were written before the current crisis. In 2010 and 2012 | published papers suggesting
that the American crisis of 2007-2009 was another example of the leverage cycle. In the

current paper | summarize these papers. | think the most recent crisis in the United States

® See Geanakoplos (2003). Ana Fostel and | coined the phrase Leverage Cycle in Fostel-Geanakoplos
(2008).



and in Europe is similar in many respects to the crises of 1994 and 1998, just bigger.
From this later perspective, looking back on all three crises, | draw lessons for central
banks about how to avoid another big leverage cycle crisis. | believe that a crisis is

normal writ large, and so lessons from crises are lessons for normal times as well.

3. Equilibrium leverage and volatility

Traditionally, governments, economists, as well as the general public and the press,
have regarded the riskless interest rate as the most important policy variable in the
economy. Whenever the economy slows, the press clamors for lower interest rates from
the Federal Reserve, and the Fed often obliges. But sometimes, especially in times of
crisis, collateral rates (equivalently, margins or leverage) are far more important than

interest rates.

The use of collateral and leverage is widespread. A homeowner (or a big
investment bank or hedge fund) can often spend $20 of his own cash to buy an asset like
a house for $100 by taking out a loan for the remaining $80 using the house as collateral.
In that case, we say that the margin or haircut or down payment is 20 percent, the loan to
value (LTV) is $80/$100 = 80 percent, and the collateral rate is $100/$80 or 125 percent.
The leverage is the reciprocal of the margin, namely, the ratio of the asset value to the
cash needed to purchase it, or $100/$20 = 5. All of these ratios are different ways of
saying the same thing.

In standard economic theory, the equilibrium of supply and demand determines the
interest rate on loans. But in real life, when somebody takes out a secured loan, he must
negotiate two things: the interest rate and the collateral rate. A proper theory of economic
equilibrium must explain both. Standard economic theory has not really come to grips
with this problem for the simple reason that it seems intractable: how can one supply-
equals-demand equation for a loan determine two variables--the interest rate and the

collateral rate?

In Geanakoplos (1997) and Dubey, Geanakoplos, and Shubik (2005) I showed how

supply and demand do indeed determine both. Moreover, | showed how the two variables



are influenced in the equilibration of supply and demand mainly by two different factors:
the interest rate reflects the underlying impatience of borrowers, and the collateral rate
reflects the perceived volatility of asset prices and the resulting uncertainty of lenders
about default.’

The key to understanding the endogenous choice of leverage is to realize that there
is a menu of potential loans, indexed by the collateral and the amount promised. If the
credit worthiness of the borrower is observable, that will also figure into the menu.® Each
potential loan will be priced in equilibrium, possibly all at different prices. For each
potential loan, there is a separate supply and demand equation which fixes its price. The
paradox of one equation and two variables is resolved by noticing that there are exactly as
many supply equals demand equations as there are kinds of loans and as there are prices.
This gives the credit surface described in the introduction.

An agent who wishes to borrow more can do so by increasing his promise on the
same collateral, or by putting up more collateral. In the former case he will face a worse
price, that is, he will have to pay a higher interest rate, because lenders will be more
concerned about default. In the latter case he has to be willing to own and hold the extra
collateral, which he might not want to do. Thus some borrowers might be constrained in
equilibrium: they would like to borrow more at the same interest rate but cannot do so.

This credit rationing is the reason we speak of tight or loose credit markets.

Each potential loan trades at a well-defined loan to value in equilibrium: the LTV
of the loan is defined as the equilibrium price of the loan divided by the equilibrium price
of the collateral specified by the loan. The LTV of the collateral is the average LTV over
all loans backed by the same collateral. For example, if one borrower takes out a loan of
$160 on his $200 house, while another (subprime) borrower takes out a loan of $98 on his
$100 houser, then the average LTV on housing is 86% = $258/$300. Some buyers

purchase their homes with no debt at all. If we include these houses in the denominator,

” Another factor influencing leverage in the long run is the degree of financial innovation. Since scarce
collateral is often an important limiting factor, the economy will gradually devise ways of stretching the
collateral, by tranching (so the same collateral backs several loans) and pyramiding loans (so the same
collateral can be used over and over to back loans backed by loans).

8 Other factors, such as the ratio of debt to wealth (or income) of the borrower, might also play a role in
defining the loan.



we get what is called the diluted LTV for the collateral. Investor leverage also emerges
in equilibrium as the total amount borrowed over the total value of the assets owned by

the investor.®

Sometimes the same collateral can back loans of different amounts, as we saw in
the housing market where prime borrowers generally took out loans at lower LTVs than
subprime borrowers. But at other times it seems that all borrowers settle on a focal LTV,
as in the early 1990s when the vast majority of borrowers seemed to take on 80% LTV
housing loans. In Fostel-Geanakoplos (2013) we showed that when there are only two
possible future events each period, every financial asset will back just one LTV loan in
equilibrium. In this case of binomial economies, Fostel and Geanakoplos (2013) prove
that equilibrium margins are proportional to the volatility of asset payoffs: the lower the
volatility, the higher the leverage, and the higher the volatility of the asset price, the

lower the leverage on the asset.™

4. Leverage and asset prices

Practitioners, if not economists, have long recognized the importance of collateral
and leverage. For a Wall Street trader, leverage is important for two reasons. The first is
that if he is leveraged A times, then a 1 percent change in the value of the collateral means
a A percent change in the value of his capital. (If the house in our example goes from
$100 to $101, then after selling the house at $101 and repaying the $80 loan, the investor
is left with $21 of cash on his $20 investment, a 5 percent return.) Leverage thus makes
returns riskier, either for better or for worse. Second, a borrower knows that if there is no-

recourse collateral, so that he can walk away from his loan after giving up the collateral

% In conventional models of borrowing, leverage also emerges in equilibrium. The difference is that in those
older models leverage is determined entirely by how many loans the borrowers want to take at the fixed
equilibrium interest rate. In my theory the equilibrium interest rate changes as the LTV changes, so the
lending terms play a much more significant role in constraining the choices of borrowers.

19 Investor leverage is more complicated than asset leverage even in binomial economies because of the

possibility that some borrowers might not fully use all their assets as collateral for loans. Investor leverage
depends on not just the characteristics of the individual borrower, but on the heterogeneity of all the agents.
Without heterogeneity among investors, there would be no borrowers and lenders. It is interesting to
observe that the kind of heterogeneity influences the amount of equilibrium leverage, and hence
equilibrium asset prices, and equilibrium default.
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without further penalty, then his downside is limited. The most the borrower can lose on
the house loan is his $20 of cash, even if the house falls in value all the way to $0 and the
lender loses $80. No-recourse collateral thus effectively gives the borrower a put option
(to “sell” the house for the loan amount). Recently, several commentators have linked
leverage to the crisis, arguing that if banks were not so leveraged in their borrowing they
would not have lost so much money when prices went down, and that if homeowners
were not so leveraged, they would not be so far underwater now and so tempted to
exercise their put option by walking away from their house. Of course, these two points
are central to my own leverage cycle theory; I discuss them in more detail later. But there
is another, deeper point to my theory that has so far not received as much attention, which

I think is the real story of leverage.

The main implication of my leverage cycle theory is that when leverage goes up,
asset prices go up and when leverage goes down, asset prices go down.™ For many
assets, there is a class of natural buyers or optimists who are willing to pay much more
for the asset than the rest of the public. They may be more risk-tolerant; or they may
simply be more optimistic; or they may get more utility from holding the collateral, as,
for example, with housing.’? If they can get their hands on more money through
borrowing, they will spend it on the assets and drive those asset prices up. If they lose
wealth, or lose the ability to borrow, they will be able to buy less of the asset, and the
asset will fall into more pessimistic hands and be valued less.

It is useful to think of the potential investors arrayed on a vertical continuum, in
descending order according to their willingness to buy, with the most enthusiastic buyers
at the top (see exhibit). Whatever the price, those at the top of the continuum above a
threshold will value the asset more than the price and become buyers, while those below
will value it less, and sell. The marginal buyer is the agent at the threshold on the cusp of
selling or buying whose valuation is equal to the asset price. We might say it is his

opinion that determines the price. The higher the leverage, the smaller the number of

1| everage is like more money in making prices go up, but unlike money it affects only prices of goods
that can serve as collateral; printing more money tends to increase all prices, including food and other
perishables.

12 Two additional sources of heterogeneity are that some investors are more expert at hedging assets, and
that some investors can more easily obtain the information (like loan-level data) and expertise needed to
evaluate the assets.
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buyers at the top required to purchase all the available assets. As a result, the marginal

buyer will be higher in the continuum and therefore the price will be higher.

Figure 1. Marginal Buyer Theory of Price

Natural buyers = Optimists

Marginal buyer

Public = Pessimists

Note: If no short selling. That’s why CDS became important.

It is well known that a reduction in interest rates will increase the prices of assets
such as houses. It is less appreciated, but more obviously true, that a reduction in margins
will raise asset prices. Conversely, if margins go up, asset prices will fall. A potential
homeowner who in 2006 could buy a house by putting 3 percent cash down might find it
unaffordable to buy now that he has to put 30 percent cash down, even though the Fed
managed to reduce mortgage interest rates by over 2 percentage points. This has
diminished the demand for housing, and therefore housing prices. What applies to
housing applies much more to the esoteric assets traded on Wall Street (such as
mortgage-backed investments), where the margins (that is, leverage) can vary much more
radically. In 2006, the $2.5 trillion of so-called toxic mortgage securities could be bought
by putting $150 billion down and borrowing the other $2.35 trillion.™* In early 2009,
those same securities might collectively have been worth half as much, yet a buyer might
have had to put nearly the whole amount down in cash. In Section 6.1, | illustrate the

connection between leverage and asset prices over the current cycle

13 This number is calculated by applying the bank regulatory capital requirement (based on bond credit
rating) to each security in 2006 at its 2006 credit rating.
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5. The Leverage cycle

The leverage cycle is no accident, but a repeating, self-reinforcing dynamic. After
a long period of low volatility and unrestricted financial innovation, leverage will rise
because the lenders, less worried about default, will loosen the credit surface and
borrowers will take advantage of this by leveraging more. As we saw in the last section,
this increases asset prices and economic activity. At this stage the economy appears to be
at its best: prices are stable and high; growth is high and unemployment is low. But in
fact the economy may be at its most vulnerable. Borrowing has been boosted twice: first
because with higher LTV, loan sizes can go up on the same collateral, and second,
because the collateral is worth more, so even with the same LTV loan sizes can go up.

The crisis stage of the leverage cycle always seems to unfold in the same way. First
there is bad news. That news causes asset prices to fall based on worse fundamentals.
Those price declines create losses for the most optimistic buyers, precisely because they
are typically the most leveraged. As | mentioned earlier, their losses are multiplied by
their leverage. They are forced to sell off assets to meet their margin restrictions, even
when the margins stay the same. Those forced sales cause asset prices to fall further,
which makes leveraged buyers lose more. Some of them go bankrupt. The most important
buyers leave the market. And then typically things shift: the loss spiral seems to
stabilize—a moment of calm in the hurricane’s eye. But that calm typically gives way
when the bad news is the scary kind that does not clarify but obscures the situation and
produces widespread uncertainty and disagreement about what will happen next.
Suddenly, with higher expected volatility, lenders increase the margins and thus deliver
the fatal blow. During a crisis, margins can increase 50 percent overnight, and 100
percent or more over a few days or months. New homeowners might be unable to buy,
and old homeowners might similarly be unable to refinance even if the interest rates are
lowered. But, holding long-term mortgages, at least they do not have to put up more cash.
For Wall Street firms, the situation is more dire. They often borrow for one day at a time
in the repo market. If the margins double the next day, then they immediately have to

double the amount of cash they hold for the same assets. If they do not have all that cash
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on hand, they will have to sell the assets. This is called deleveraging. At that point, even
modestly leveraged buyers are forced to sell. Prices plummet. The assets eventually make
their way into hands that will take them only at rock-bottom prices. This story is
illustrated in the following picture.

Figure 2. Leverage Cycle Crashes

New Optimists

New Marginal buyer

Public = Pessimists

Note: Price falls more than any agent thinks it ought to because marginal buyer changes.

The picture illustrates the three causes of the crash. First, the bad news makes every
agent think the asset is worth less. Second, the initial fall in price wipes out the most
optimistic buyers, forcing the marginal buyer lower. Third, toughening credit-leverage
means each agent can borrow less, forcing more agents to hold the assets, and again
reducing the marginal buyer. At the end the price falls less because of the bad news, and
more because there is a much less enthusiastic marginal buyer. The fall in price can be
several times bigger than any agent thinks is warranted by the implications of the bad

news for the cash flows of the asset.

After the crisis ends, many businesses and individuals will be broke and
unemployed. Parts of the economy will be disrupted, and some markets may be on the
verge of shutting down. The government will then face the choice of who if anyone to

assist, and at what cost. This assistance will typically be very inefficient, causing further
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losses to economic productivity. Doubts about which firms will survive will create more

uncertainty, contributing to a difficult lending environment.

By far the most devastating problem in the aftermath of a severe leverage cycle is
that the double boosting of debt in the ebullient stage leaves the economy with a crushing
burden after the crisis when prices plummet back to their pre-crisis levels, or lower.
Many agents will be grossly underwater. Underwater agents do not have the same
incentives to act in the social interest as solvent agents do. Why add $50,000 of value to
a house with a fix that costs $20,000 if one is going to lose the house anyway? Even if
the homeowner wanted to, nobody would lend him the $20,000. The only way out of the
crisis might be for the government to coordinate partial debt forgiveness. But modern

governments rarely do. We discuss this later.

When bad news comes, asset prices naturally tend to fall on the news alone. But the
prices fall further if the margins are tightened. Sudden and dramatic increases in margins
are relatively rare. They seem to happen once or twice a decade. Bad news arrives much
more often than that, so it is not bad or even very bad news alone that drastically raises

margins. Bad news lowers expectations, and, like all news, usually clarifies the situation.

Every now and then, bad news, instead of clarifying matters, increases uncertainty
and disagreement about the future. It is this particular kind of “scary bad” news that
increases margins. For example, when an airline announces the plane will be ten minutes
late, the passengers start to worry the delay might be an hour. When a bank announces a
$5 billion loss, investors worry that more losses might be on the way. In 2006, people
disagreed about whether losses from defaults on prime mortgages would be 1/4 percent or
1/2 percent, and whether losses on subprime mortgages would be 1 percent or 5 percent.
By contrast, after the scary news of 2007, people disagreed about whether some subprime
losses would be 30 percent or 80 percent. Even from their low, many lenders were afraid
many assets could lose even more value, maybe all their value. The present became

worse, and the future more uncertain.

The upshot of increased uncertainty and disagreement is that margins go up
drastically. Lenders are typically more pessimistic than buyers. Otherwise, they too

would be buying, instead of lending. Even if the optimists are not worried much about
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more losses, the lenders are worried, and they will demand high margins. When the
lenders are worried about 80 percent losses from current levels, they will lend only if

margins are at least 90 percent, or not lend at all.

As just explained, the rapid increase in margins always comes at the worst possible
time. Buyers who were allowed to massively leverage their purchases with borrowed
money are forced to sell when bad news drives asset prices lower. But when margins rise
dramatically, more modestly leveraged buyers are also forced to sell. Tightening margins
turn willing buyers into forced sellers, driving prices further down, and making it difficult

for new buyers to purchase much, driving prices still further down.

The dynamic of the leverage cycle cannot be stopped by a tongue lashing of greedy
Wall Street investors or overly ambitious homeowners in the ebullient stage of the cycle,
nor by exhortations not to panic in the crisis stage. The cycle emerges even if (in fact,
precisely because) every agent is acting rationally from his individual point of view. It is
analogous to a prisoner’s dilemma, where individual rationality leads to collective

disaster. The government must intervene.

The intervention becomes all the more necessary if agents are irrationally exuberant
and then irrationally panicked, or are prone to short-sighted greed, or to the “keeping up
with the Jones” syndrome. If greedy investors want higher expected returns, no matter
what the risk, competition will force even conservative fund managers to leverage more.
For example, an investor comes to a hedge fund and says, “the fund down the block is
getting higher returns.” The fund manager counters that the competitor is just using more
leverage. The investor responds, “well whatever he’s doing, he’s getting higher returns.”
Pretty soon, both funds are leveraging more. Housing prices can rise in the same way.
When some families borrow a lot of money to buy their houses, housing prices rise and
even conservative homeowners are forced to borrow and leverage so they too can live in
comparable houses, if keeping up with their peers is important to them. At the bottom
end, nervous investors might withdraw their money, forcing hedge fund managers to sell
just when they think the opportunities are greatest. However, of all the irrationalities that

exacerbated this leverage cycle, | would not point to these or to homeowners who took
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out loans they could not really afford, but rather to lenders who underestimated the put

option and failed to ask for enough collateral.

The aftermath too is an inevitable outcome of a big enough leverage cycle, even if
traders were completely rational, processing information dispassionately. When we add
the possibility of panic and the turmoil created by more and more bankruptcies, it is not

surprising to see lending completely dry up.

The observation that collateral rates are even more important outcomes of supply
and demand than interest rates, and even more in need of regulation, was made over 400
years ago. In The Merchant of Venice, Shakespeare depicted accurately how lending
works: one has to negotiate not just an interest rate but the collateral level too. And it is
clear which of the two Shakespeare thought was the more important. Who can remember
the interest rate Shylock charged Antonio? But everybody remembers the “pound of
flesh” that Shylock and Antonio agreed on as collateral. The upshot of the play,
moreover, is that the regulatory authority (the court) intervenes and decrees a new
collateral level--very different from what Shylock and Antonio had freely contracted--“a
pound of flesh, but not a drop of blood.” The Fed, too, could sometimes decree different

collateral levels (before the fact, not after, as in Shakespeare).

The modern study of collateral seems to have begun with Bernanke, Gertler, and
Gilchrist (1996, 1999), Kiyotaki and Moore (1997), Holmstrom and Tirole (1997),
Geanakoplos (1997, 2003), and Geanakoplos and Zame (2009).** Bernanke, Gertler, and
Gilchrist and Holmstrom and Tirole emphasize the asymmetric information between
borrowers and lenders as the source of limits on borrowing. For example, Holmstrom and
Tirole argue that the managers of a firm would not be able to borrow all the inputs
necessary to build a project, because lenders would like to see them bear risk, by putting
their own money down, to guarantee that they exert maximal effort. Kiyotaki and Moore
(1997) and Geanakoplos (1997) study the case where the collateral is an asset such as a
mortgage security, where the buyer/borrower using the asset as collateral has no role in
managing the asset, and asymmetric information is therefore not important. The key

“Minsky (1986) was a modern pioneer in calling attention to the dangers of leverage. But to the best of my
knowledge, he did not provide a model or formal theory. Tobin and Golub (1998) devote a few pages to
leverage and the beginnings of a model.
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difference between Kiyotaki and Moore and Geanakoplos (1997) is that in Kiyotaki and
Moore, there is no uncertainty, and so the issue of leverage as a ratio of loan to value
does not play a central role; to the extent it does vary, leverage in Kiyotaki and Moore
goes in the wrong direction, getting higher after bad news, and dampening the cycle. In
Geanakoplos (1997, 2003), I introduce uncertainty and solve for equilibrium leverage and
equilibrium default rates; 1 show how leverage could be determined by supply and
demand, and how under some conditions, volatility (or more precisely, the tail of the
asset return distribution) pins down leverage. In Geanakoplos (2003), | introduce the
leverage cycle in which changes in the volatility of news lead to changes in leverage,
which in turn lead to changes in asset prices. At the maximum leverage end of the
leverage cycle, asset prices can be much higher than in the corresponding complete
markets Arrow-Debreu economy, and the drop in prices from peak to trough can be much
greater than in the Arrow-Debreu economy. This line of research has been pursued by
Gromb and Vayanos (2002), Fostel and Geanakoplos (2008), Brunnermeier and Pedersen
(2009), and Adrian and Shin (forthcoming), among others.

5.1 What is so bad about the leverage cycle?

The crisis stage is obviously bad for the economy. But the leverage that brings it on
stimulates the economy in good times. Why should we think the bad outweighs the good?
After all, we are taught in conventional complete-markets economics that the market
decides best on these types of trade-offs. In Geanakoplos (2010), I discuss eight reasons
why the leverage cycle may nevertheless be bad for the economy. The first three are

caused by the large debts and numerous bankruptcies that occur in big leverage cycles.

First, optimistic investors can impose an externality on the economy if they
internalize only their private loss from a bankruptcy in calculating how much leverage to
take on. For example, managers of a firm calculate their own loss in profits in the down
states, but sometimes neglect to take into their calculations the disruption to the lives of
their workers when they are laid off in bankruptcy. If, in addition, the bankruptcy of one
optimist makes it more likely in the short run that other optimists (who are also ignoring
externalities) will go bankrupt, perhaps starting a chain of defaults, then the externality

can become so big that simply curtailing leverage can make everybody better off.
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Second, debt overhang destroys productivity, even before bankruptcy, and even in
cases when bankruptcy is ultimately avoided. Banks and homeowners and others who are
underwater often forgo socially efficient and profitable activities. A homeowner who is
underwater loses much of the incentive to repair a house, even if the cost of the repairs is
less than the gain in value to the house, since increases in the value of the house will not

help him if he thinks he will likely be foreclosed eventually anyway.*

Third, seizing collateral often destroys a significant part of its value in the process.
The average foreclosure of a subprime loan leads to recovery of only 25 percent of the
loan, after all expenses and the destruction of the house are taken into account, as |
discuss later. Auction sales of foreclosed houses usually bring 30 percent less than

comparable houses sold by their owners.

The next four reasons stem from the swings in asset prices that characterize
leverage cycles. A key externality that borrowers and lenders in both the mortgage and
repo markets do not recognize is that if leverage were curtailed at the high end of the
leverage cycle, prices would fall much less in the crisis. Foreclosure losses would then be
less, as would inefficiencies caused by agents being so far underwater. One might argue
that foreclosure losses and underwater inefficiencies should be taken into account by a
rational borrower and lender and be internalized: it may be so important to get the
borrower the money, and the crisis might ex ante be so unlikely, that it is “second best” to
go ahead with the big leverage and bear the cost of the unlikely foreclosure. But that
overlooks the pecuniary externality: by going into foreclosure, a borrower lowers housing

prices and makes it more likely that his neighbor will do the same.

Fifth, asset prices can have a profound effect on economic activity. As James Tobin
argued with his concept of Q, when the prices of old assets are high, new productive
activity, which often involves issuing financial assets that are close substitutes for the old
assets, is stimulated. When asset prices are low, new activity might grind to a halt.® A
large group of small businesspeople who cannot buy insurance against downturns in the
leverage cycle can easily sell loans to run their businesses or pay for their consumption in

good times at the height of the leverage cycle, but have a hard time at the bottom.

15 See Myers (1977) and Gyourko and Saiz (2004).
16 See Tobin and Golub (1998).
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Government policy may well have the goal of protecting these people by smoothing out

the leverage cycle.’

Sixth, the large fluctuations in asset prices over the leverage cycle lead to massive
redistributions of wealth and changes in inequality. When leverage A = 30, there can be
wild swings in returns and losses. In the ebullient stage, the optimists become rich as their
bets pay off, while in the down states, they might go broke. Inequality becomes extreme
in both kinds of states."®

Seventh, the leverage cycle is bigger when the heterogeneity of agent valuations of
the assets is greater. Very high leverage means that the asset prices are set by a small
group of investors, as Figure 1 made clear. If agent beliefs are heterogeneous, why should
the prices be determined entirely by the highest outliers? In the current crisis, as |
observed earlier, the $2.5 trillion of toxic mortgage securities were purchased with about
$150 billion in cash and $2.35 trillion in loans. As of 2006, just two men, Warren Buffet
and Bill Gates, between them had almost enough money to purchase every single toxic
mortgage security in the whole country. Leverage allows the few to wield great influence
on prices and, therefore, on what is produced. Suppose the heterogeneity is due to
differences of opinion, and that the truth is near the middle of the opinions. ** When asset
prices are well above the complete-markets price, because of the expectation by the
leveraged few that good times are coming, a huge wave of overbuilding usually results.
In the bad state, this overbuilding needs to be dismantled at great cost and, more

importantly, new building nearly stops.

The eighth problem with the leverage cycle is caused by the inevitable government
responses to the crisis stage. In an effort to mitigate the crisis, the government often
intervenes in inefficient ways. In the current crisis, the government is supporting the

financial sector by holding the federal funds rate near zero. The government’s foreclosure

" Here I rely on Tobin’s Q and the absence of insurance markets. The small businessmen cannot insure
themselves against the crisis stage of the leverage cycle. In conventional complete-markets economics, they
would be able to buy insurance for any such event. A proof that when insurance markets are missing there
is almost always a government intervention in the existing markets that will make everyone better off was
given in Geanakoplos-Polemarchakis (1986).

'8 This is a purely paternalistic reason for curtailing leverage.

19 Standard economics does not really pay any attention to the case where agents have different beliefs, and
median beliefs are closer to the truth than extreme outliers.
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prevention efforts have created financial subsidies for households that opt not to move,
which can create inefficiencies in labor market adjustment.?’ Government bailouts, even
if they were all for the public good, cause resentment from those who are not bailed out.
The agents in the economy do not take into account that by leveraging more and putting
the economy at greater risk, they create more inefficient government interventions. And
of course, the expectation of being assisted by the government, should things go wrong,

causes many agents to be more reckless in the first place.*

6. The leverage cycle of 2000-09 fits the pattern

6.1 Leverage and prices

By now, it is obvious to everybody that asset prices soared from 1999 (or at least
after the disaster period that began September 11, 2001) to 2006, and then collapsed from
2007 to 2009. My thesis is that this rise in prices was accompanied by drastic changes in
leverage, and was therefore just part of the 1999-2006 upswing in the leverage cycle after
the crisis stage in 1997-98 at the end of the last leverage cycle. I do not dispute that
irrational exuberance and then panic played a role in the evolution of prices over this
period, but | suggest that they may not be as important as leverage; certainly, it is harder

to regulate animal spirits than it is leverage.

Let us begin with the housing bubble, famously documented by Robert Shiller. In
Figure 3, I display the Case-Shiller national housing index for 2000-09. It begins at 100
in 2000:1, reaches 190 in 2006:2, and falls to 130 by 2009:1, as measured on the right
vertical axis. But | superimpose on that graph a graph of leverage available to
homeowners each month. This is measured on the left vertical axis and labeled “Down
payment for mortgage,” which is 100 percent minus the loan-to-value (LTV) ratio. To
compute this, I begin by looking house by house each month from 2000-09 at the ratio of
all the outstanding mortgage loans (usually a first and sometimes a second lien) to the
appraised value of the house at the moment a first mortgage was issued for every

subprime and alt-A house available in the First American CorelLogic LoanPerformance

20 See Ferreira et al. (forthcoming).
2! This mechanism has been formalized in Farhi and Tirole (2009).
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Data Base. | then average over the 50 percent houses with the highest LTV levels.? In
this way, | obtain a robust estimate of leverage offered to homeowners. By leaving out
the bottom 50 percent, | ignore homeowners who clearly chose to leverage less than they
could have, and by including all homes in the top 50 percent, | ensure that the leverage
measure was really available and not just a special deal for a few outliers. If anything, my

numbers underestimate the offered leverage.?

Figure 3. Housing leverage cycle.
Margins offered (down payments required) and housing prices
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Note: Observe that the Down Payment axis has been reversed, because lower down payment requirements
are correlated with higher home prices.

Note: For every AltA or Subprime first loan originated from Q1 2000 to Q1 2008, down payment
percentage was calculated as appraised value (or sale price if available) minus total mortgage debt, divided
by appraised value. For each quarter, the down payment percentages were ranked from highest to lowest,
and the average of the bottom half of the list is shown in the diagram. This number is an indicator of down
payment required: clearly many homeowners put down more than they had to, and that is why the top half
is dropped from the average. A 13% down payment in Q1 2000 corresponds to leverage of about 7.7, and
2.7% down payment in Q2 2006 corresponds to leverage of about 37.

Note: Subprime/AltA Issuance Stopped in Q1 2008.

?2 These data were compiled and analyzed by the research team at the hedge fund Ellington Capital
Management.

23 At the peak of nonprime lending in mid-2005, these loans represented 45 percent of the flow of new
mortgage borrowing.
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It is striking how correlated prices and leverage are, rising and then falling together.
Especially noteworthy is that leverage peaks in 2006:2, with 2.7 percent down, exactly

when housing prices peak, and heads down much faster than housing prices.

Figure 4. Repo market leverage.
Securities leverage cycle margins offered and AAA securities prices
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Note: The chart represents the average margin required by dealers on a hypothetical portfolio of
bonds subject to certain adjustments noted below. Observe that the Margin % axis has been reversed, since
lower margins are correlated with higher prices.

The portfolio evolved over time, and changes in average margin reflect changes in composition as
well as changes in margins of particular securities. In the period following Aug. 2008, a substantial part of
the increase in margins is due to bonds that could no longer be used as collateral after being downgraded, or
for other reasons, and hence count as 100% margin.

In Figure 4, | present the history of the J.P. Morgan AAA prime floater mortgage
index from about 2000 to 2009. The index is measured on the right vertical axis. The
prime mortgages underlying the bonds in the index were taken out by investors with
pristine credit ratings, and the bonds are also protected by some equity in their deals. For

most of its history, this index stays near 100, but starting in early 2008, it falls rapidly,
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plummeting to 60 in early 2009. The cumulative losses on these prime loans even today,
are still in the single digits; it is hard to imagine them ever reaching 40 percent (which
would mean something like 80 percent foreclosures with only 50 percent recoveries). It is
of course impossible to know what people were thinking about potential future losses
when the index fell to 60 in late 2008 and early 2009. My hypothesis is that leverage

played a big role in the price collapse.

On the left vertical axis of Figure 4, | give the loan-to-value, or, equivalently, the
down payment or margin, offered by Wall Street banks to the hedge fund Ellington
Capital Management on a changing portfolio of AAA mortgage bonds.?* As | noted
earlier, it is astonishing that the Fed did not keep such historical data. Fortunately, the
hedge fund Ellington, which I have worked with for the past twenty years, does keep its
own data. The data set is partly limited in value by the fact that the data were only kept
for bonds Ellington actually followed, and these changed over time. Some of the variation
in average margin is due to the changing portfolio of bonds, and not to changes in
leverage. But the numbers, while not perfect, provide substantial evidence for my
hypothesis and tell a fascinating story. In the 1997-98 emerging markets/mortgage crisis,
margins shot up, but quickly returned to their previous levels. Just as housing leverage
picked up over the period after 1999, so did security level leverage. Then in 2007,
leverage dramatically fell, falling further in 2008, and leading the drop in security prices.
Very recently, leverage has started to increase again, and so have prices.

Figure 5 displays the history of implied volatility for the S&P 500, called the VIX
index. Volatility in equities is by no means a perfect proxy for volatility in the mortgage
market, but it is striking that the VIX reached its peak in 2008 at the crisis stage of the
current leverage cycle, and reached a local peak in 1998 at the bottom of the last leverage
cycle in fixed-income securities. The VIX also shot up in 2002, but there is no indication

of a corresponding drop in leverage in the Ellington mortgage data.

% These are the offered margins and do not reflect the leverage chosen by Ellington, which since 1998 has
been drastically smaller than what was offered.
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Figure 5. VIX index.
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6.2 Leverage and prices world wide

The pattern we just saw in America was repeated across the global stage. Consider
a study done at the San Francisco Fed on the correlation between changes from 1997 to
2007 in household leverage (defined as debt to income) and housing prices for 16

countries.

Figure 6. Household leverage ratios: debt to disposable income
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Note: The following countries use different data years: Japan 1997, 2006; Spain 2000, 2007; Ireland 2002,
2007.
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One can see in Figure 6 that for many countries, like Ireland and Spain and
Portugal, household leverage soared, whereas for other countries like Japan and Germany
household leverage actually dropped slightly. Figure 7 makes it clear that in countries
where household leverage increased, housing prices increased.

Figure 7. Household leverage and the run-up in house- prices.
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Note: Leverage is debt to equity in this study.

Note: The plotted line depicts the best fit relationship in the data as generated by a simple least
square statistical regression.

Source: Federal Reserve Bank San Francisco, Glick-Lansing FRBSF 2009

The last figure (Figure 8) from the San Francisco Fed shows that the drop in
income after the crash was also worst in countries where household leverage and housing

prices had increased the most.
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Figure 8. Household leverage and the decline in consumption.
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Note: The plotted line depicts the best fit relationship in the data as generated by a simple least square
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Source: Federal Reserve Bank San Francisco, Glick-Lansing FRBSF 2009

Similarly results for household leverage and drops in consumption across different
zip codes in the United States were found by Mian and Sufi, displayed in Figure 9.

Figure 9. Net worth shock and change in consumption
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6.3 What triggered the crisis?

The subprime mortgage security price index collapsed in February 2007. The stock
market kept rising until October 2007, when it too started to fall, losing eventually around
57 percent of its value by March 2009 before rebounding to within 27 percent or so of its
October peak in January 2010. What, you might wonder, was the cataclysmic event that

set prices and leverage on their downward spiral?

The point of my theory is that when an economy is highly leveraged, the fall in
prices from scary bad news is naturally going to be out of proportion to the significance
of the news, because the scary bad news precipitates and feeds a plunge in leverage, as
well as bankrupting the most leveraged buyers. A change in volatility, or even in the
volatility of volatility, is enough to prompt lenders to raise their margin requirements.
The data show that that is precisely what happened: margins were raised. But that still

begs the question, what was the news that indicated volatility was on the way up?

One obvious answer is that housing prices peaked in mid-2006, and their decline
was showing signs of accelerating in the beginning of 2007. But | do not wish to leave
the story there. Housing prices are not exogenous; they are central to the leverage cycle.
So why did they turn in 2006?

6.4 Why did housing prices start to fall?

Many commentators have traced the beginning of the subprime mortgage crisis to
falling housing prices. But they have not asked why housing prices started to fall. Instead,
they have assumed that housing prices themselves, fueled on the way up by irrational
exuberance and on the way down by a belated recognition of reality, were the driving

force behind the economic collapse.

| see the causality going in the other direction, starting with the turnaround in
leverage, as | shall explain below. Leverage did not drop in one day, but over time, just
like housing and security prices. The steep decline in leverage was of course partly a
response by lenders alarmed by the falling housing prices; but their response then fed

back to cause further housing declines. As economists are well aware, the economy is a
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general equilibrium in which everything affects everything else, and causality is a two

way street.

As | hope | have made clear, in my view housing prices soared because of the
expansion of leverage. Greater leverage enabled traditional buyers to put less money
down on a bigger house, and therefore pushed up housing prices. It also enabled people to
buy houses who previously did not have enough cash to enter the market, pushing

housing prices up even further.

There is, however, a limit on how much leverage can increase, and on how many
new people can enter the market. Though negative amortizing loans pushed the envelope,
no money down is a natural threshold beyond which it is hard to move. The rapid
expansion of new housing demand, fueled by access to easy mortgages, began to slow for
completely rational reasons, not because of a sudden pricking of irrational exuberance.
This naturally led to a peak in housing prices by 2006:2. But this does not explain why
housing prices should steeply decline. Indeed, over the next two quarters, prices and
leverage waffled, both moving slightly in a negative direction: During the last half of
2006, housing down payment requirements rose slightly, from 2.7 percent to 3.2 percent,

and prices fell slightly, by 1.8 percent.

As more and more households entered the market with less and less money down,
lenders began to become apprehensive that these people were less reliable and more
inclined to exercise their put option to walk away from the house if housing prices fell.
This is a perfectly rational calculation. Indeed the fear that homeowners with bad credit
ratings would default is one important reason that lenders had been reluctant to make
mortgage loans to borrowers with low FICO scores before the 1990s. The number of
such subprime loans grew enormously after 2000, and for the most part their performance
through 2006 was quite good. At that point, bad news appeared in the securities market in
the form of rising delinquencies. Figure 10 shows delinquencies of Countrywide deals by
vintage.”® (These deals are fairly representative of the whole subprime market.) For deals
of vintage 2004 and earlier, active delinquencies as a fraction of original loans seemed to
asymptote at about 2%. But in late 2006 the delinquency rate on the 2005 vintage loans

% Data were provided by Ellington Capital Management.
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reached nearly 5%. And the 2006 vintage had already exceeded 3%. More disturbing, the

delinquencies showed no signs of leveling off.

Figure 10. DQ/Orig
(Scary bad news)
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Losses, on the other hand, were still miniscule. As Figure 11 shows, cumulative
losses on all subprime loans from the first half of 2006 were at 0.2%. Nothing terrible had
happened yet. Even if all of the 5% delinquent loans actually defaulted, at prevailing
recovery rates at the time, losses might still be less than 2%. This is precisely the kind of
small but scary news that creates wide uncertainty about what might happen next. With
that new information, how much extrapolation should a buyer from 2006 have made in

his expectations of losses and delinquencies going forward?

30



Figure 11: ABX.HE cumulative loss by reporting month
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The ABX index for 2006 vintage subprime bonds began to fall in November 2006
with the smallest trickle of bad news about homeowner delinquencies, then spiked
downward in January 2007 after the year-end delinquency report (Figure 12). This price
drop of 2006 BBB bonds to below 80 implied that the market was suddenly anticipating
huge losses on subprime deals on the order of 9 percent. (The BBB tranche absorbs the
first losses after the overcollateralization.) Recall that for a pool of mortgages to lose 9
percent of its value, the market must anticipate that something like 30 percent of the
homeowners will be thrown out of their houses, with 30 percent losses on the mortgage
on each home sold (30 percent x 30 percent = 9 percent). This expectation turned out to
be not pessimistic enough, but at that time it was a heroic extrapolation from the observed

delinquencies of less than 5 percent.?

?® The collapse of the ABX index in January 2007 is a powerful illustration of the potency of market prices
to convey information. This first market crash should have been enough to alert the American government
to the looming foreclosure disaster, but years later the government still has not taken decisive action to
mitigate foreclosures.
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Figure 12: BBB prices crash before big drop in housing.
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In February 2007, after the dramatic fall in BBB subprime mortgage prices, housing
prices were still only 1.8 percent off their peak. Though the peak of the housing market
preceded the peak of the securities market, the collapse in securities prices preceded the
significant fall in housing prices. Thus, in my view the trigger for the downturn in bonds

was the bad news about delinguencies, which then spilled over into the housing market.

The downward pressure on bond prices from worrisome delinquency numbers
meant that new subprime securitizations became more difficult to underwrite. Securitizers
of new loans looked for better loans to package in order to continue to back bonds worth
more than the loan amounts they had to give homeowners. They asked for loans with
more collateral. As Figure 3 shows, from 2006:4 to 2007:4, the required down payment
on houses rose dramatically from 3.2 percent to 15.9 percent (equivalently, LTV fell from
96.8 percent to 84.1 percent). This meant that potential new homeowners began to be
closed out of the market, which of course reduced home prices. In that same period,

housing prices began to fall rapidly, declining by 8.5 percent.
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But more insidiously, the desire by lenders to have more collateral for each dollar
loaned kept homeowners from refinancing because they simply did not have the cash:
given the drop in the permissible LTV ratio, and the fall in housing prices, they suddenly
needed to put down 25 percent of their original loan in cash to refinance. Refinancing
virtually stopped overnight. Until 2007, subprime bondholders could count on 70 percent
or so of subprime borrowers refinancing by the end of their third year.?” These
homeowners began in pools that paid a very high rate of interest because of their low
credit rating. But after two years of reliable mortgage payments, they would become
eligible for new loans at better rates, which they traditionally took in vast numbers. Of
course, a prepayment means a full payment to the bondholder. Once refinancing
plummeted and this sure source of cash disappeared, the bonds became much more at risk
and their prices fell more. Margins on subprime bonds began to tighten.

Mortgagees who had anticipated being able to refinance were trapped in their
original loans at high rates; many subsequently became delinquent and entered
foreclosure. Foreclosures obviously lead to forced sales and downward pressure on
housing prices. And falling home prices are a powerful force for further price reductions,
because when house values fall below the loan amount, homeowners lose the incentive to
repay their loans, leading to more defaults, foreclosures, and forced selling. All this leads
back to falling security prices and tighter margins on securities, including prime

securities, as we saw in Figure 4.7

The feedback from falling security prices to higher margins on housing loans to
lower house prices and then back to tougher margins on securities and to lower security

prices and then back again to housing is what I call “the double leverage cycle.”

My purpose here was to explain what made downpayments shoot up for
homeowners. | argued it was caused by the collapse of the subprime mortgage securities
market after the bad delinquency reports at the end of 2006. But | cannot resist

mentioning my contention that this sudden drop in subprime security prices, and the

2" Seventy-four percent of all subprime loans issued in or before 2004 had refinanced by the end of their
third year, according to the First American CoreLogic LoanPerformance Data Base.

% In the case of subprime securities, the fall in security prices preceded the tightening of margins. But as
Figure 4 seems to show, for securities of prime mortgages, the tightening of margins came before the fall in
security prices.
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further price declines later, were not simply the result of a drop in expected payoffs (that
is, in fundamentals) by the same old buyers, but also the result of a change in the
marginal buyer. The bad news and the tightening margins story applies to the security
markets just as it does to the housing market. But for mortgage securities a critical new
downward force entered the market. Standardized credit default swaps (CDS) on
mortgage bonds were created for the first time in late 2005, at the very height of the
market. The volume of CDS expanded rapidly throughout 2006 and especially in 2007
(Figure 13).% A CDS is an insurance contract for a bond. By buying the insurance, the
pessimists for the first time could leverage their negative views about bond prices and the
houses that backed them. Instead of sitting out of the subprime securities market,
pessimists could actively push bond prices down. Their purchase of insurance is
tantamount to the creation of more (“synthetic”) bonds; naturally, the increase in supply

pushed the marginal buyer down and thus the price down.

Figure 13. Volume of credit default swaps.

570

560

550

540

530

Trillions of Dollars

520

510 II
50 — —I---..II
2

T T
2003 2004 2005 2006 2007 2008 2009

2000 2001 200

Source: ISDA Market Survey: Historical Data.

29 Chart 7 is derived from data provided in “ISDA Market Survey: Historical Data,” available at
www.isda.org/statistics/historical/html. Unfortunately, it includes all CDS, not just CDS on mortgages. The
data on mortgage CDS seem difficult to find, since these CDS were traded bilaterally and not on an
exchange. It seems very likely to me that the mortgage CDS increased even more dramatically from 2004-
05 to 2006-07.
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6.5 Why was this leverage cycle so bad?

The leverage cycle has recurred many times in the United States and abroad. | have
mentioned the 1994 Treasury crash and the 1997-98 emerging markets and mortgage
crash as two examples that preceded the 2007-2009 crash in mortgages in the United
States. The land boom and bust in Japan in 1990 is another one. | would like to briefly
give four reasons why this latest leverage cycle in the United States has been the worst
since the Great Depression.®® First, leverage got higher than it ever had before, in
housing and in securities. Part of that is simply that margins went down in the great
moderation as volatility stayed low, as we have discussed, and another part is the
tranching that securitization made possible, which is a more sophisticated kind of
leverage. As | mentioned, if markets are calm, financial innovation will always tend to
increase leverage. Second, there was a double leverage cycle, because the housing market
and the mortgage securities market affect each other; trouble in either one brings down
the other. Third, the aftermath of the crisis was extended because so many homeowners
and businesses were under water (and the government did so little to help them). Lastly,
the introduction of CDS at the moment the securities market was its highest and most

leveraged was new.

7. What should have been done and what should we do?

Economists and the Federal Reserve ask themselves every day whether the
economy is picking the right interest rates. But one can also ask the question whether the
economy is picking the right equilibrium margins. At both ends of the leverage cycle, it
does not do so. In ebullient times, the equilibrium collateral rate is too loose; that is,
equilibrium leverage is too high. In bad times, equilibrium leverage is too low. As a
result, in ebullient times asset prices are too high, and in crisis times they plummet too

low. This is the leverage cycle.

%0 |In Geanakoplos (2012) | give nine reasons.
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7.1 Before a crisis?

The policy implication of the leverage cycle is that the Fed could manage system
wide leverage, seeking to maintain it within reasonable limits in normal times, stepping in
to curtail it in times of ebullience, and propping it up as market actors become anxious,
and especially in a crisis. To carry out this task, of course, the Fed must first monitor
leverage. The Fed must collect data from a broad spectrum of lenders and investors. This
should include all bank household lending and repo lending, as well as borrowing data
from hitherto secretive hedge funds, on how much leverage is being used to buy various
classes of assets. Moreover, the amount of leverage being employed must be transparent.
The accounting and legal rules that govern devices, such as structured investment
vehicles, that were used to mask leverage levels must be reformed to ensure that leverage
levels can be more readily and reliably discerned by the market and regulators alike. The
best way to monitor leverage is to do it at the security level by keeping track of haircuts
on all the different kinds of assets used as collateral, including in the repo market and in
the housing market. Also very useful, but less important, is monitoring the investor
leverage (or the debt-equity ratio) of big firms.

In my opinion, the crisis has shown us most emphatically that monitoring the whole
credit surface is absolutely a top priority. To the best of my knowledge, the central banks
of America and Europe have taken half hearted steps to obtain this information. There
are now questionnaires that must be filled out by various investors, but the questions are
vague. They ask, what is the average LTV on the securities you have on repo? What |
would like to see is the collection of data on every single loan to or from any systemically
important financial institution (SIFI). At one point the Office of Financial Research
(OFR) was meant to acquire precisely this kind of information. From such data, the credit
surface could be mapped out. | am not aware that this mandate is being carried out. If

such detailed information is being acquired, it certainly has not been disseminated.

Collecting the information is just the first step. The next step is to oblige the central
bank to target the whole credit surface, not just the riskless interest rates. At first that
might mean acting directly to set riskless interest rates (by making loans available to a

few chosen banks for which there is a reasonable expectation of full repayment), but
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predicting the effect on the rest of the credit surface. But I believe the crisis has shown us
that the Fed and other central banks must then be willing to set limits to leverage, or more
generally, via taxation or other interventions, ensure that interest rates are high when
leverage is high. Central banks need to intervene directly over larger parts of the credit

surface.

It is often asked, how would the Fed know when leverage was getting too high?
Perhaps borrowers with improved risk management techniques are able to manage higher
leverage? The answer is that if leverage is moving substantially higher than it has in the
past, on the same collateral, and if in addition the collateral is rising rapidly in price, then
it is likely leverage has gotten too high and must be reined in. If LTVs on houses goes
from an average of 86% to 97%, while housing prices are soaring, the Fed should
intervene and limit the loans that banks can make, as the Bank of Israel did in 2010. This
the what the Fed and the ECB failed to do, and are reluctant to consider doing in the

future.

The Fed already had two goals, of maintaining low inflation and low
unemployment, and essentially just one instrument. Now it must worry about financial

stability as well. It is clear that it needs more instruments to do its job.
7.2 During the crisis?

In the crisis of late 2008-2009, the first order of business was to stop the panic, and
forestall bank runs or money market runs. Here the Federal Reserve and the US Treasury
behaved splendidly. No small part in their success was played by programs like TALF,
which propped up leverage by enabling the Fed to make direct loans to investors at
interest rates that private lenders would offer only with much more collateral. Thus the
Fed offered 95% LTV loans at near riskless interest rates against credit card securities,
automobile securities, and tuition securities. In other words, it acted directly on risky
parts of the credit surface. The facilities the Fed set up to administer these extraordinary
loans have been dismantled. This is a mistake. How can we be sure there will not be
another crisis? And why should we not avail ourselves of the facilities before we are

plunged into the depths of the next crisis?
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7.3 After a crisis?
7.3.1 Debt forgiveness

The American crisis began almost seven years ago in February 2007 when the BBB
subprime index collapsed. The economy is finally starting to pick up, but unemployment
is still over 7%, down from its high of over 10%. We are often told that things could

have been much worse. 1 believe they could also have been much better.

Our biggest mistake after the crisis began was not taking effective measures to
ameliorate the massive foreclosure problem, or to confront the problems of debt overhang
for homeowners, small businesses, and government. We did save our banks. What we

should have done is partially forgive subprime debt.

Over 4 million homes were foreclosed as a result of the American mortgage crisis,
and counting all the loans that are delinquent or underwater and potentially headed for
default, the number may reach 7 million. At an average of 3 people per household, that is
21 million people thrown out of their homes for defaulting, double the number of people

in Greece.

In a New York Times op-ed with Susan Koniak in October 2008 | warned of the
impending foreclosure disaster, and predicted that government efforts to help
homeowners by temporarily reducing their interest payments would fail. We argued that
subprime borrowers, without a good credit rating to protect, who were far underwater and
who took a hit in their earnings would default. We had evidence already coming in that
they were defaulting, and sure enough they did default in huge numbers. In Figure 14,
which we included in a subsequent New York Times op-ed a few months later, shows the
monthly rate of new defaults for various kinds of mortgages, with subprime mortgages at
the top. For subprime loans with LTV of 140% to 160%, the rate of new defaults was
7.4% per month!
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Figure 14. Net Monthly Flow (Excluding Mods) from <60 days to >=60 days DQ
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The failure of temporary interest reductions to induce payments can be seen in the

rate of redefaults displayed in Figure 15.

Figure 15. Subprime cumulative recidivism by coupon and months since Mod
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In another NY Times op-ed in March 2009, Susan Koniak and | advocated reducing

principal as the only way to help homeowners and lenders and the country at the same

time. Losses from foreclosures of subprime loans have been horrible.

The average
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recovery is under 25%. This is understandable once one realizes that in many states it
takes 18 month to three years to throw somebody out of his house. In that time the
mortgage isn’t paid, the taxes aren’t paid, the house is not repaired, the house is often
vandalized, and the realtor must be paid. Consider a $160,000 subprime loan on a house
that is now worth only $100,000. If the borrower loses his job or finds his earnings
prospects are reduced, he will default. The lender will then end up with about $40,000.
But if the loan is forgiven down to $90,000 (perhaps with the added proviso that if the
house rises in value and is then sold, half the sale price beyond $100,000 will also be
returned to the lender), both the lender and the borrower can be made better off. The
borrower might choose to stay in his house and continue to pay the mortgage, or he might
decide to sell the house as expeditiously as possible, returning $90,000 to the lender and
pocketing the $10,000 himself. Either way the lender makes out much better than with
$40,000.

We predicted that the private sector by itself would not reduce principal, even if it
was better for the lenders. When the loans are securitized the effective lenders are the
bondholders, who do not speak to each other and do not even know the names of the
borrowers. The only agent with the knowledge and the legal right to make modifications
is the servicer. But the servicer has conflicting incentives, and we argued would not be
willing to reduce principal.** Furthermore, when the loans are owned directly by a bank
that is in financial distress, we argued the bank would prefer to take a bigger loss at a
later date when the foreclosure was completed, rather than to take a smaller but
immediate loss by writing down principal. We suggested that the government cut
through the coordination problem and hire local community bankers who would be
charged with the assignment of modifying subprime mortgages in their community in
order to maximize the revenue to the lender. We figured that even if the community
bankers ignored the welfare of the homeowners, they would be led to reduce principal

anyway for underwater loans, in order to bring the lender the most money.

31 The issuer loses part of his fee if he reduces principal. It is expensive to investigate the market value of a
house and the credit condition of the borrower to decide how much principal to reduce, and the servicer
gets no compensation for a job well done. Reducing principal can help the bondholders as a whole, but
hurt the lowest rated bondholders, who might try to sue the servicer or cause trouble in other ways. The
servicer might actually own second loans and not want to write down principal on the first loans he services
because of fears he would then be forced to write down the second loans he owns to zero.
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In the five years since our op-eds were written, not a single mortgage has had its
principal reduced by a servicer of a securitized subprime pool. On the other hand, as the
banks have become more profitable, they have increasingly reduced principal for
underwater loans that they hold directly in their portfolios.

The American government did not choose to intervene and compel lender debt
relief. There were probably several reasons for this. One, the government might have
been reluctant to legislate a change in contracts, taking away the sole right of the servicer
to decide modifications and transferring it to the community bankers, even though that
might have better served the bondholders who employed the servicers to act in their
interest in the first place. Second, the government might have been genuinely worried
that recognizing more bank losses so soon after the crisis might set off a loss of
confidence in the banking system. Third, the government might have worried about a
jealous backlash from homeowners who borrowed so frugally that they did not go
underwater and therefore would not get debt relief. Fourth, the government might have

worried that there could be some kind of moral hazard in forgiving debt.

None of these is a good argument. Consider first the argument that taking losses
early on subprime loans might have put the banking sector over the edge. This is simply
wrong. The subprime loans were all securitized, and therefore the impending losses were
already crystallized in their market price. If I am right that forgiving part of the principal
on these loans would have reduced the losses, then the market price would have risen, not
fallen, thus improving the balance sheet of potentially insolvent banks that owned them.
Even if recognizing losses would have revealed that certain banks were insolvent, then so
be it. The government could have bailed them out in daylight, rather than hiding their
insolvency. As for the argument that a homeowner who did not get a principal reduction
would be jealous of his neighbor who did, | say why? The losses would be borne entirely
by the lenders, not by taxpayers like him. Moreover, he would not have a foreclosed
house next door.  Finally, consider the argument that forgiveness necessarily creates a
moral hazard. Susan Koniak and I advocated reducing principal first for homeowners
who were deeply underwater but yet had continued to make their mortgage payments.
From the above figure it was evident that it was just a matter of time before most of these

homeowners would eventually default. Partial forgiveness based on the decline in a
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broad housing price index, completely out of the control of a single homeowner, under
the condition that he was current on his mortgage payments, would create no incentive to
default.** On the contrary, the policy adopted by the Obama administration, to give relief
in the form of (sometimes temporary) interest rate reductions after the homeowner had

shown his need by defaulting definitely does create a moral hazard, encouraging default.

The nature of promises and debt has been a preoccupation of philosophers for
thousands of years. Keeping promises was Plato’s first proposed definition of justice in
the Republic (it was shown not to be always just). Nietzsche, in the Genealogy of
Morals, says the emergence of Conscience came from the repeated punishing of people
who failed to honor their debts and the subsequent internalization of that punishment.
(Thus “schuld” is the root of the German word for debt and also for one version of
Conscience.) As a result people feel it is morally wrong to break a promise, and they take
satisfaction in seeing a promise breaker punished, even if it is costly for them to
administer the punishment. This appears to me an interesting explanation for why it is so

hard to forgive, even when it is in our own interest.

The subtlest literary analysis of keeping promises can be found in Shakespeare’s
Merchant of Venice. The theme of default and forgiveness is repeated several times in
the play with the story of the rings. When Antonio’s boats have apparently sunk, and a
trial is being held to determine if Shylock can obtain his collateral pound of flesh, Portia
disguises herself as the judge. Portia is the beautiful and rich woman Bassanio was able
to woo and wed with the 3000 ducats Antonio had borrowed from Shylock. Portia and
her assistant gave Bassanio and his assistant their rings in exchange for the promise that
they would never be taken off their fingers. Shylock has earlier made it clear that he
would never break his promise about the ring his wife Leah gave him. After the verdict,

in which Portia the judge rules that Shylock can have his pound of flesh, but not a drop of

%2 One might argue that it would create an incentive for future homeowners to take out high LTV loans,
knowing that if the whole housing market collapsed they would have part of their loans forgiven. | do not
believe this is a serious argument. The housing collapse that justifies such intervention is a rare event, not
likely to influence much the calculations of a borrower. Furthermore, the LTV is not under the control of
the borrower. It depends on the lender. If the debt forgiveness is so scary, it is all the more reason for
lenders to limit high LTV. On the contrary, | actually think a general policy of forgiveness in case of an
economy wide collapse in collateral prices makes the market safer, and therefore it would encourage more
lending, not less. | have already argued that LTV needs to be regulated. The potential for forgiveness
provides another reason for central banks to limit LTV.
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blood, Bassanio rushes to congratulate the judge he does not recognize for his wonderful
ruling and offers a reward of his choosing. She says what about that ring you are
wearing. At first Bassanio refuses, but the judge insists. Confronted with an urgent and
completely unexpected need, Bassanio and his assistant break their promise and give up
their rings. They expect forgiveness. And they get it. “To do a great right, do a little
wrong” is Bassanio’s philosophy. Or as Portia describes forgiveness of debts, “The

quality of mercy is not strain’d;..It blesseth him that gives and him that takes.”
7.4 Europe

Europe has also had a leverage cycle boom and bust. So did Iceland. As we have
mentioned earlier, in Ireland, England, Spain, Portugal, and Denmark a huge expansion in
household debt and leverage led to an enormous rise in housing prices. In Greece the
government enormously increased borrowing, as the banks did in Iceland. When the
bubble burst, each of these countries was left with enormous debt relative to its GDP, and
in every country it became enormously harder for small investors to get new loans. In
Greece and Spain, unemployment is now well over 25% for the population as a whole,
and over 50% for the young. Rather than debt forgiveness, there has been austerity.

In Greece, after a mighty struggle, the government has managed to reduce the
primary deficit to a tiny surplus. But of course that means the Greeks are still unable to
service their outstanding debt. The Troika continues to lend Greece more money to pay
the interest on the old debt, adding the new loans to the debt burden of the country.
Together with the shrinking GDP and prices, this policy has led to a debt to GDP ratio for
Greece of about 160%. It is hard to find a single citizen in Greece or Germany who
believes that Greece will actually repay in full, but the Troika continues to maintain the
charade that the debt can and will be honored. The Greek public is outraged that the
country is being crushed under austerity programs that will in the end fail to enable
Greece to repay, and the German public is outraged that its government is throwing good
money after bad, lending the Greeks still more money when they know the old debt will
not be repaid.

The Troika has apparently calculated that allowing default in Greece is too

dangerous. And a slim majority of the Greek population has calculated that it is better to
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have the guiding hand of the Troika rather than face the uncertainties of default. But
eventual default seems a near certainty. The way things are going, under the best of all
possible worlds, the debt will eventually be extended, at lower interest rates, and all the
parties will ignore the fact that the restructured debt has a much lower present value than

the original debt, which is a tantamount to a partial default or forgiveness.

The Troika did help coordinate the write down of privately held Greek debt. But
since the vast majority of the outstanding debt was held by the official sector, this has not
been nearly enough.

Think of how much better it would have been if the Troika had been able to offer
debt forgiveness in exchange for reforms. Reform tax collection, and so much of the
national debt will be forgiven. Tear down the barriers to entry in various professions, and
more debt will be forgiven. Reform the court system and the education system, and still
more debt will be forgiven. A deal like that would give the Greeks a chance and the
incentive to redeem themselves, and likely recover more money for the Troika than the
current path. The German public can understand that getting repaid half is better than a
Greek collapse in which Germany does not get paid at all. And the Greek public might
get behind the reforms if they thought they would happen, and that once they happened,

Greece would be viable.

8. What we did get afterward: austerity and quantitative easing

8.1 Austerity

Instead of forgiveness we got austerity. Many economists have criticized the
austerity programs going on in the United States and Europe. Keynes already eloquently
argued against the dangers of austerity, showing that it could be self defeating. | would
like to add just one thought. Infrastructure is badly needed in some countries like the
United States. A necessary bridge might cost a lot in the short run, but in the long run it
will actually increase productivity so much that it causes a surplus not a deficit. This is

all the more true if the bridge can be built with construction workers who would
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otherwise be unemployed. Deficit hawks should be in the vanguard of infrastructure

projects because these are good ways of reducing the long run deficit.

It is often argued that there are not very many shovel ready projects, and so it
would only waste money to build bridges to nowhere. Given my experience in New
Haven with so many building projects (of roads, train stations, sewers and so on) that are
stopped midstream for lack of funding, I find it doubtful that there are no shovel ready
infrastructure projects. But even if there were too few, recall that the crisis is seven years
old. Why do we not have a blue ribbon committee tasked with the job of rethinking
American infrastructure? In seven years they should be able to come up with quite a few
projects. More generally, why isn’t there a standing plan for such government sponsored
construction? In times of low unemployment, these public construction plans could be
suspended. But when unemployment rose, the public building could accelerate. That is a

way for stabilizing employment, and hiring workers at the best prices.
8.1 Quantitative easing

Quantitative easing is the most celebrated of the post crisis policies. Its purpose is
to reduce the yield on long bonds by buying them. Together with forward guidance, this
policy aims at assuring investors that the short interest rates will remain low for a long
time. As | have already said, the great fanfare that this policy has attracted demonstrates
the general rule that the Fed regards its policy tool kit as confined to riskless interest
rates, albeit of varying maturities.

The problem with quantitative easing is that it has not had the powerful impact on
growth and employment that one might have expected. It raised the price of many assets,
enriching the investors who held them, but with little trickle down to jobs. It made it
easier for the rich to borrow more at cheaper rates, but it did not make it much easier for

the general public to borrow more.

Consider Figure 16, which shows the phenomenal rise in American asset prices
since the depths of the crisis in early 2009. Clearly these tremendous increases have
greatly enriched a class of wealthy investors. As the rise of high yield bond prices shows,
this has made it much easier for some people to borrow. And in many sectors of the

economy, borrowing has increased. But investment has increased much less. This
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suggests that these borrowers are taking the money to speculate on interest rates rising,

and not to build new projects.

If we look at Figure 17, we see that for the vast majority of households, it is still
very tough to borrow. With low or average, or even quite a bit above average FICO
scores, it is still very difficult to get a loan to buy a house. One cannot ask simply what
effect did quantitative easing have on the riskless short and long interest rates. One must
also ask whether it affected the amount of collateral potential investors have to put up to
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get a loan at the same interest rates.”™ One cannot get a complete picture of credit, and

why policy is effective or not, without monitoring the whole credit surface.

| believe the Fed should be systematically monitoring the credit surface. If it wants
to stimulate investment, it should target loans to the class of people who couldn’t

otherwise get the money, and who will spend it once they get it.

Figure 16. Most Asset Prices Have Appreciated but Home Prices were Left Behind.
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% Araujo, Schommer, and Woodford (2013) provide a very interesting theoretical analysis of the effects of
guantitative easing on collateral constraints faced by investors.
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People with average FICOs or below still can’t get a mortgage.

Table 1: Total Mortgage Originations (Thousands) by FICO Score 2006 vs. 2012.

2006 Originations 2012 Originations

FICO Score (‘000) Annualized (‘000)% Change

<600 1135.3 47.5 -95.8%
600-700 4434.5 1238.3 -72.1%
700-750 2712.3 1346.3 -50.4%
750-800 2372.6 2559.6 7.9%
800+ 408.2 961.0 135.4%
Total 11062.9 6152.6 -44.4%

One of the puzzling aspects of quantitative easing is that it has not caused inflation.
The critics who predicted an immediate spike in inflation have been proved wrong. A
vast sum of money has been injected into the economy at a steady but relatively slow
rate, without any signs of a slow but steady inflation. Much of the cash sits in banks’

reserves at the Fed, unspent before ending there.

Just because inflation has not come yet does not mean it cannot come. The good
scenario is that there is no spike in inflation, and the money on reserve gradually comes
back out of the economy as the government collects the coupons and then the principal
from the bonds it purchased with the money injections. There is however a bad scenario.
A spike in interest rates would impel investors to try to withdraw their money and put the
cash to work at the higher interest rates. The money might all end up back as reserves,
but after being spent. The increase in velocity could push money prices up very quickly.

In order to forestall the possibility of rapid inflation, the Fed might begin to pay higher
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interest rates on reserve deposits. That interest would show up as a deficit on the annual

budget of the U.S. government.

9. Conclusion

| recommend that the Federal Reserve and the ECB and other central banks take on
the responsibility of mapping out the full credit surface on a regular basis, say per month
or per quarter. In order to do that, the central banks will have to collect much more data,
much more systematically than they are now. In the United States, the Office of
Financial Research could and should take on much of this data collection responsibility.
Regular publication of the estimated credit surface would be informative to private

investors, and would shed rigorous light on the tightness or looseness of credit.

Central bank policy could be clarified and disciplined by the obligation to forecast
changes in the credit surface, and the effects of policy on the credit surface. This
discipline is important even if policy continues to focus exclusively on riskless interest
rates, because different methods of effecting the same change in riskless interest rates

might have different effects on the risky part of the credit surface.

| further recommend that the central banks directly intervene in altering the risky
part of the credit surface, especially the parts involving collateral. Sometimes the central
banks should act to hold down leverage, and other times the central banks should
intervene to prop up leverage, as the Fed and Treasury combined did during the crisis
year 2009.

If a central bank makes a loan that is secured by less than completely reliable
collateral, it will run the risk of losing money. The ECB is currently making many such
loans backed by the sovereign debt of countries requiring bailouts. Rather than
pretending that default is impossible or unthinkable, the central banks should be
projecting future default scenarios. Once the central banks unashamedly admit the
possibility of default, they will be obliged by rationality to realize that in some extreme

scenarios they could get more money back from their loans by partially forgiving some of
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the debt than they could by inflexibly insisting on full repayment, or by extending the

loans by increasing the principal.

The greatest portion of this paper was devoted to pulling together analysis about the
recent crises in the United States and Europe. | interpret the analysis as showing that
movements in the credit surface involving collateral played the crucial role in the crises.
The leverage cycle emerges when credit is first too loose, and then after scary bad news,
it becomes too tight. | claimed that the failure to forgive subprime debt prolonged the
aftermath of the American crisis. Finally, | argued that quantitative easing illustrated the

need to think beyond riskless interest rates.
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Discussion

Nikolaos Vettas

Athens University of Economics and Business, Foundation for Economic and Industrial
Research and CEPR.

I can think of very few people who combine academic excellence and first-hand
deep knowledge of the real problem they are studying like John Geanakoplos does. His
article here provides a number of novel and important insights about the US and
European financial crisis, based on his rigorous analysis of how leverage interacts with
crises, research that has taken place in the last few years and is still ongoing. In addition
to offering a number of important and interesting points, the article is also very well
written and organized. | would highly recommended it to anyone who is interested in the
recent (or, rather, ongoing?) financial crisis either from a policy or an academic

viewpoint.

In this brief comment, | express my views on some of the ideas in the article and
also highlight some additional dimensions and possible extensions for future work.
Whereas the article makes a number of points — in fact, it offers many more distinct ideas
than it is typical in an article — there are some that are more important than other. One is
the concept of the leverage cycle, its meaning and importance and how it is both affected
and affects housing and other asset prices. This concept has been studied from various
angles in a number of academic and policy papers published recently by Geanakoplos and
co-authors; in this sense, this article includes a very useful review, with some additional
perspectives. Closely related is the need, by central banks and other policy makers, to be
paying much more attention to the entire ‘credit surface’ at every moment in time,

probably at regular intervals. The concern exclusively with the short term riskless interest
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rate is an effective policy orientation. While these two ideas are also relevant and
important in ‘normal’ times, the question of what is the appropriate policy response
becomes very important at the aftermath of a ‘crisis’ when it is impossible or too costly
for old loans to be paid back. Geanakoplos makes a convincing claim that, under certain
conditions, default should be a much more important part of the solution mixture than
what is now in the current practice and explains how this can be beneficial for all parties

involved and the relation of default to the leverage cycle.

Regarding the idea that sufficiently more attention should be paid to the entire
credit surface, its importance cannot be overstated. Indeed, when it comes to policy in
practice, often too much attention is paid only to the short term riskless interest rate.
However, the important real question is the overall availability of credit to the economy
and such a calculation includes an assessment of risk for each case at hand. Businesses
and households often cannot borrow at the current riskless interest rates, even though
they would clearly like to. In almost all such transactions, the assessment of risk by the
borrowers and of the possibility of default is the key. Risky interest rates are an equally
important indicator of economic conditions as riskless interest rates. Naturally, under
some conditions, the riskless interest rate could be a good indicator of the overall
availability of credit, but in other situations the two may depart and move in opposite
directions. In particular, for countries like e.g. Greece, that are going through or are
perhaps exiting from a severe crisis, availability of credit may be a very serious problem.
In other words, the issue is that a very high premium is required for essentially any loan
to be given, and this is often masked by the levels of the riskless rates which may be low.
The Geanakoplos article discusses the related issues in great detail. 1 make some
comments just below, mainly in the direction of how the ideas in the article could be

linked to other ideas and applied to particular policy contexts.

First, the idea that a single price, the riskless rate, may not be enough to summarize
the market conditions is reminiscent of studies in the ‘Industrial organization’ literature,
in particular on ‘price discrimination’. When not all buyers are identical, but
heterogeneity is at the core of the problem, focusing all the analysis (from a policy or a
business strategy viewpoint) on a single price may be misguided and hides a number of

important aspects of the problem. Trade is not centralized but is tailored to the particular
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characteristics of each buyers and seller, with rationing also playing an important role.
Under some conditions, trade may be more efficient even when the average or starting
price is higher, if there are enough instruments to separate the ‘right’ buyers from the
other and in this way achieve a more efficient allocation of scarce capacity. So, perhaps,
in considering how to approach the entire credit surface, that is the range of prices and
corresponding trades can be informed by studies in the 10 and micro theory literatures on

price discrimination.

Second, when studying how credit is actually fuelled into the economy, in addition
to the heterogeneity and the characteristics of the borrowers, it is important to consider
the characteristics of the lenders. Should larger or smaller banks be more afraid of default
and what should be their attitude towards the collateral they will demand to secure their
loans? What is the role of market power? Do we expect that in an economy with more
and smaller banks, in contrast to one with fewer and larger banks, the credit surface will
have certain distinct characteristics? In many countries now exiting from the financial
crisis, consolidation and increased concentration has been the main feature in the banking
sector, therefore this aspect of the problem may be important to study. Market structure
matters and so does the size distribution of firms. So the question how ‘market power’
may affect credit becomes additionally important when it is recognized that it is the entire

credit surface that matters.

Third, that policy should not be too much focused only on the riskless interest rate
is important when studying cases of a monetary union among significantly different
members. In the current euro-zone crisis, it is clear that it should not be sufficient for the
European Central Bank to fine-tune the central rates. Credit conditions currently vary
greatly across different members of the euro-zone and how credit can flow to efficient
and viable firms in the countries where credit is tight should be a very important concern.
In the same vein, with monetary policy reaching its limits and interest rates close to zero,
or in any event with rates already at very low levels, the idea that policy should be
carefully considering moving in the direction of less conventional measures deserves
much attention. In this respect it would not be a surprise of the ECB proceeds with an
agenda that was similar to what the Fed has done in the recent years to facilitate loans

that would otherwise not be given.
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Let us focus now more closely to the concept of the leverage cycle, which
Geanakoplos specifically relates in his analysis with the determination of the credit
conditions, although it may also be of independent theoretical interest. He observes that
collateral rates (margins or leverage) can be far more important than interest rates. The
use of collateral and leverage is widespread and a key determinant of how tight credit is.
In his past analysis of the problem in the academic literature, Geanakoplos has shown
how, via a ‘supply and demand’ equilibrium for credit, both the interest rate and the
collateral rate can be determined endogenously. They each tend to reflect a different
factor: the interest rate reflects the underlying impatience of borrowers and the collateral
rate reflects the perceived volatility of asset prices and the resulting uncertainty of lenders
about default. Important in this construction is that there can be a menu of potential loans,
not just a single one, and these are indexed by the collateral and the amount of the loan.

This equilibrium analysis implies the ‘credit surface’ that was discussed just above.

The more important implication of the leverage cycle theory, put forward by
Geanakoplos, is that when leverage increases, asset prices also increase and when
leverage decreases, asset prices also decrease. As is explained, a reduction in margins
will raise asset prices, while if margins go up, asset prices will fall. Based on these
relations, the leverage cycle does not simply happen by accident but is a repeating and
self-reinforcing dynamic. The article shows how this cycle will tend to emerge not as a
result of irrationality but in fact with each agent acting rationally from his individual
point of view. The underlying market failure and the overall adverse effects of the
leverage cycle (which are partly related to the large debts and large number of
bankruptcies that occur in big leverage cycles) suggest that that policy should follow the
matter very carefully and be ready for appropriate interventions.

Specifically, after a period of relatively low volatility and unrestricted financial
innovation, leverage gradually rises since the lenders are less worried about default and
loosen the credit surface. Borrowers will then take advantage of this situation by
leveraging more, which will in turn increase asset prices and economic activity. Starting
from such a high point (both for economic activity and for credit), the conditions may be
ready for the negative part of the cycle to start. Some initial bad news causes asset prices

to fall, based on worse fundamentals. Such price declines create losses for the most
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optimistic buyers who tend to be the most leveraged and are forced to sell off assets to
meet their margin restrictions. As a result, asset prices fall further, which makes
leveraged buyers lose more. Importantly, as also explained in the article, the situation
may appear to stabilize for a moment, seeking for direction in the presence of news that is
of the ‘scary’ kind that produces widespread uncertainty and disagreement about what
will happen next. But then, with higher expected volatility, lenders will tend to increase
their margins and push the credit situation to an even much lower point, deepening the
crisis even more. It should be noted here that these ‘scary’ news was indeed present both
in the evolution of the financial crisis in the US, at least in its first stages, and certainly in
the European crisis, where there were (and still are) sharp disagreements about the final

outcome.

From the angle of economic theory and modelling, what is both important and
interesting is the interaction between asset prices and leverage. Higher leverage means
that asset prices may tend to be higher since a house or any other asset will tend at the
margin to be more valuable than collateral, for obtaining a higher loan. But with higher
asset prices it may become less risky from the individual viewpoint of each lender to
move to higher leverage. Both effects would tend to increase the availability of credit. In
this sense, we have a complementarity between the two effects, a positive ‘second partial
derivative’ when it comes to how overall credit is affected, and this is the basis on which
the cycle is built.

It appears that it will be worth studying how the leverage cycle may evolve
differently in countries with different financial institutions. The article describes
important lessons both from the US and the European crisis and there are many
similarities between the two. However, there are also several differences. It would be
important, for example, to study how one expects the leverage cycle to be different due to
the fact that in Europe firms tend to be smaller and typically with less access to other
credit channels than banks. In the US, in contrast, firms tend to be larger and to have
easier and more efficient access to credit though the use of corporate bonds or via the
stock market. Banks tend to play a much more important role in most European countries
and that it is assured that they provide credit is more important for the overall activity of

companies. In contrast, leverage may play a more important role in the US when it comes
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to households, since in many of the European countries in crisis home ownership is at a
much higher level than in the US and the mortgage market is less significant for the
economy. Such a systematic difference may lead to modified amplification mechanisms
and suggests that a comparative study of the two systems from this angle would be
fruitful.

Of course, when it comes to the appropriate policy response that would neutralize
or at least diminish the problems caused by leverage cycle one should also consider that
policy does not take place in a vacuum. How the political pressure towards commercial
banks to relax credit conditions may interact with central monetary policy and also with
the political cycle is naturally very important. Market failures can be cured with
appropriate regulation, but unless a clear direction is described, regulatory failures may
be equally dangerous.

A final point that deserves some discussion is about policy after a crisis and in
particular that policy should rely more on debt forgiveness. While he does not ignore the
moral hazard and other problems that are typically related to default, Geanakoplos
explains that partial forgiveness of subprime debt should have been the appropriate
response. In the US, government chose to not intervene and not to solve the underlying
coordination problem that would make it very difficult for the private sector by itself to
reduce the principal in the loans. Yet, without confronting head-on the massive problem
of debt overhang, especially for homeowners and small business, there may have been a
stabilisation but growth rates are still low and unemployment high. Economic theory
suggests that, under certain conditions, default is the best solution for all parties. In his
article, Geanakoplos describes a mechanism for how this could take place for mortgages.
Doing something comparable for small businesses would be also quite important and it
would be in fact very useful to think of conditions to make this happen. The conditions
and tools cannot be the same since default for a household is not the same as for a

company.

Finally, turning to Europe, and following a long period for recession in the
Eurozone periphery it can be said that uncontrolled collapse and possibly a break up in

the monetary union has been probably avoided. But it should be clear that without a way
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to reduce significantly the very high level of public debt that certain economies are still
carrying, growth will remain anaemic and unemployment at extremely high levels. It is
imperative that growth promoting policies get priority soon. Geanakoplos is right that for
Greece, the country that was hit worse by the current euro-zone crisis such a plan should
have two essential parts, a negotiated plan for debt relief and a clear plan for reforming
the economy and improving productivity. This is primarily important in an environment
of very low inflation like the current and the projected one for the euro-zone, since the
burden of the real debt cannot be reduced indirectly. The clever way to proceed would be
to link the two and make debt reduction the gradual outcome of a negotiated process. |
fail to see some other way that would lead to a better alternative for Europe, and certainly
for Greece. How such an agreement (explicit of implicit) can be reached and executed
will be crucial for what role the euro-zone can play and perhaps even for its own

existence and maybe even for the future of the European union itself.

In summary, the analysis in the article covers a number of related issues that have
very significant policy importance but are also of academic interest. Equally importantly,
the research and the ideas that are described by Geanakoplos here offer a large number of

directions both for future academic research and also for shaping current policy.
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