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Abstract.

We discuss how leverage can be monitored for institutions, individuals, and assets. While
traditionally the interest rate has been regarded as the important feature of a loan, we argue
that leverage is sometimes even more important. Monitoring leverage provides information
about how risk builds up during booms as leverage rises and how crises start when leverage on
new loans sharply declines. Leverage data is also a crucial input for crisis management and
lending facilities. Leverage at the asset level can be monitored by down payments or margin
requirement or and haircuts, giving a model-free measure that can be observed directly, in
contrast to other measures of systemic risk that require complex estimation. Asset leverage is
a fundamental measure of systemic risk and so is important in itself, but it is also the building
block out of which measures of institutional leverage and household leverage can be most
accurately and informatively constructed.
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1 Introduction

Systemic crises tend to erupt when highly leveraged financial institutions are forced to
deleverage, sending the economy into recession; leverage is a central element of systemic risk.
While traditionally the interest rate has been regarded as the single key feature of a loan, we
argue that leverage is in fact a more important measure of systemic risk. We discuss how
leverage can be monitored for assets, institutions, and individuals, and highlight the benefits of
monitoring leverage. Our main conclusions are:

e Monitoring leverage is “easy”: Leverage at the asset level can be monitored by
recording margin requirements, or, equivalently, loan-to-value ratios. This provides a
model-free measure that can be directly observed, in contrast to other measures of
systemic risk that require complex estimation.

e Monitoring leverage is monitoring systemic risk: Monitoring leverage provides
information about how risk builds up during booms as leverage rises, and how crises
start when leverage on new loans sharply declines.

e Liquidity crisis management: Leverage data is a crucial input for crisis management and
lending facilities, and for ascertaining the state of the indebted economy in the
aftermath of a leverage crisis.

e New leverage: The leverage on new loans is a more timely measure of systemic risk
than the average leverage. We provide a number of additional practical suggestions on
how to collect leverage data.

To understand the broad applications of these ideas, note that most loans are secured by
some sort of collateral that can be confiscated by the lender in case of default. A house is a
prime example of collateral. For example, a homeowner may use a $100,000 house to
collateralize borrowing of $80,000. In this case, we say that the margin requirement (or down-
payment, or haircut) is 20%, the loan-to-value (LTV) is 80%, and the leverage is 5-to-1. These
ratios are all different ways of saying the same thing. These leverage numbers on individual
loans and collateral are the building blocks out of which aggregate measures of asset leverage,
institutional leverage and household leverage can be most accurately and informatively
constructed.

Before the crisis of 2007-9, there had been absolutely no comprehensive monitoring of
leverage aside from aggregate debt-equity ratios in a few markets. In particular, no effort had
been made by the government to keep track of leverage ratios at the individual asset level.



Though it would be a radical departure from past practice, our paper discusses the potential
benefits of collecting such data. Just as the Fed started collecting Treasury yields in the early
20" century and other agencies started collecting macro data for the national accounts, some
government agency could begin to systematically collect leverage data at the level of individual
loans backed by assets (such as houses and cars) and by securities (such as mortgages and
mortgage derivatives in the repo market). This leverage data could be an important input into
monitoring and managing systemic risk. For some agents, like designated financial entities,
non-collateralized debt information could also be collected. All this individual loan data could
then be aggregated up to give the leverage of financial institutions like banks and hedge funds,
and of non-financial firms, and also of the household sector in different geographical regions.
Aggregated in different ways, the data could also provide the average leverage on various
assets and security types. The data could also be used to improve the flow of funds reports
that the government currently releases.

We have a number of suggestions regarding data collection. We discuss how to collect
leverage data for 1) real estate, 2) durable goods, 3) cash financial securities such as bonds, 4)
exchange traded derivatives such as futures, 5) over-the-counter derivatives such as interest-
rate swaps and currency forwards, and 6) collateralized default swaps and other securities with
asymmetric payoffs.

The funding markets are opaque over-the-counter markets and, therefore, a governmental
agency may need to use its authority to collect this data. We discuss ways the data can be
collected and published while imposing minimal revelation of proprietary information
belonging to financial institutions, for example by focusing on aggregated data from multiple
institutions and delayed publication. Further, we note that to ascertain an institution's true
leverage, one must account for derivatives and off-balance sheet items in a meaningful way.

To properly monitor leverage it is imperative to distinguish between leverage on extant old
loans and leverage offered on new loans. And one must always include purchases made by
cash as zero leverage loans. The average loan-to-value across all loans on assets of a particular
kind (like houses) signals how vulnerable the system is to shocks, provided that the collateral
value is measured at current market prices. So does the average leverage of institutions and
households. These leverage numbers depend mostly on old loans. The loan-to-value on new
loans and purchases reflects current credit conditions. As prices decline and lenders get more
nervous and tighten credit, leverage on old loans will increase while leverage on new loans
plummets. Leverage on old loans and leverage on new loans thus often go in opposite
directions. For example, Reinhart and Rogoff (2009) show that, on average, deleveraging
begins 2 years after a crisis and lasts for many years. But they measure total debt/equity or
debt/income, which is mostly leverage on old loans. If they had measured leverage on new



loans, they would have found that new leverage falls just before the crisis; de-leveraging is a
key element of the crisis, not a lagged effect. Leverage on new loans reveals much more
quickly the state of the economy. Of course leverage offered on new loans was not being
monitored, so they could not have presented such data even if they had wanted to.

Leverage data on individual loans backed by individual collateral must also be properly
aggregated and presented. Average (or median) leverage is one important statistic, but
sometimes the distribution of leverage is also important. Obviously an economy is much more
vulnerable if half the mortgage loans are at 100% LTV and half are at 0% LTV than if they are all
at 50% LTV. Similarly, it is important to keep track of the distribution of leverage across buyers.
For example, most homeowners own one house. Many own two. Some own three or four or
more, all bought by loans. A sharp increase in the number of individuals with multiple loans on
different houses would be an important signal of the rise of speculative buying.

An important advantage to collecting leverage data is that the investment community, as
well as regulators, will find it extremely useful. An investor who learns that the other buyers
are highly leveraged will understand that the market is more dangerous for him. Investors who
leverage their way to profits will be exposed. Furthermore, lending markets will be rendered
more competitive. Summaries of the data could be published monthly.

Maintaining the enthusiastic support of the business community is crucial to this data
collection program. The data must be kept secure, so that proprietary information is not
leaked. And the collection process must be streamlined and coordinated so that financial firms
do not feel they are spending half their time filling out questionnaires. Recently, many different
government agencies have started collecting the same leverage data and this leads to a danger
that these efforts will bog down businesses in red tape.

A solid theoretical foundation for the importance of leverage is emerging in the literature,
though much more research is likely to follow as leverage data becomes available. Borrowing
constraints can have significant effects on the real economy (Bernanke and Gertler (1989),
Geanakoplos (1997), Holmstrom and Tirole (1997), Kiyotaki and Moore (1997)), and bad news
coupled with increased uncertainty can cause leverage and asset prices to plunge in a leverage
cycle (Geanakoplos (2003, 2010a,b)). Shocks to agent’s funding conditions can also start
liquidity spirals of deteriorating market liquidity, funding liquidity, and prices with spillover
effects across markets (Fostel and Geanakoplos (2008) and Brunnermeier and Pedersen (2009))
and, just like the risk of a traditional bank run leads to multiple equilibria (Diamond and Dybvig
(1983), so does the risk of a “collateral run” of increased margin requirements (Brunnermeier
and Pedersen (2009)). Leverage can rise to inefficient levels during booms (Lorenzoni (2008)),
while a clear piece of evidence that investors’ leverage constraints become binding during crisis
is that agents flee to assets that are more easily usable as collateral, causing for example
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violations in the Law of One Price (Fostel and Geanakoplos (2008) and Garleanu and Pedersen
(2011)). Theory and empirical evidence show that central bank’s lending facilities alleviate
leverage constraints during crisis (Ashcraft, Garleanu, and Pedersen (2010), Geanakoplos
2010b). Also, leverage effects can explain many features of emerging market economies,
including issuance rationing (Fostel and Geanakoplos (2008)).

Margin requirements and down-payments are not just abstract terms in our models. They
are negotiated every day in a variety of markets. The data we propose gathering exists. And it
can be reported by two different and independent entities, the borrower and the lender. One
just needs to collect it! It does not require model-based estimation (unlike many other systemic
risk measures).

The paper is organized as follows. Section 2 reviews the basic theory of the leverage cycle.
Section 3 discusses how leverage rises during booms and bubbles and indicates precisely what
kinds of data can be collected to monitor this stage. Section 4 considers how leverage data can
serve as an early crisis indicator and provides useful information for crisis management and
central bank lending facilities, and for ascertaining the depth of the aftermath of a leverage
crisis. Section 5 discusses how to collect leverage data in practice, while Section 6 concludes.

2 Determinants of Leverage and the Macro Economy

Leverage tends to rise when there is substantial heterogeneity in outlook or risk tolerance
in the population, when the volatility of the underlying asset prices is low, when liquidity is
good so that seized assets can be quickly sold, when leverage can be hidden or disguised, when
regulators relax their vigilance, when loans are guaranteed by third parties like the government,
and when interest rates are low enough to induce investors to reach for yield.

Lower down payments allow new buyers to enter the market who previously couldn’t raise
enough cash to purchase (assuming a minimal indivisibility of the asset), and they allow existing
buyers to buy more. When the asset supply is inelastic, because production is difficult or takes
time, when short selling is difficult, and when there is substantial heterogeneity in the
willingness of the population to pay for the assets, increases in leverage will lead to a change in
the marginal buyer and therefore to an increase in the asset price.

Increased leverage makes asset owners more vulnerable, especially if the loans are short
term, or subject to margin calls. Bad news for the asset lowers its price, and the highly
leveraged owners might be forced to sell to meet margin calls just when they might desire to be



even bigger buyers. Moreover, the losses from the asset declines fall disproportionately on the
leveraged buyers, redistributing wealth away from those who value the assets the most to
those who value them least. Often the bad news and the very vulnerability of the buyers create
more uncertainty; it is “scary” bad news. This leads lenders to demand more collateral, forcing
de-leveraging and more asset sales and thus further price declines and a downward spiral.

In the crisis stage of the leverage cycle there tend to be many defaults, which are messy in
and of themselves. Further, defaults often lead to chain reactions when borrowers are also
lenders, and also to contagion when there are cross over investors between assets. Finally, the
aftermath of the crisis can be marked by a long period when many agents are under water, or
close to insolvent, and thus unable to borrow and unwilling to make productive investments.

One remedy for the crisis stage of the leverage cycle is to reverse the three causes of the
price collapse. The government could act to reduce the uncertainty that paralyzes lenders and
investors, introduce lending facilities with lower margin requirements than otherwise available,
and possibly pump in equity to make up for the lost buying of the leveraged asset owners who
lost wealth in the crisis. In the aftermath of the crisis, the government could intervene to help
restructure the mountain of debt that might bury the economy, for example by facilitating the
writing down of principal on mortgage loans. But all this is impossible without the right data.

Every stage of the leverage cycle could be monitored. We illustrate the subprime leverage
build-up and crash in the housing market and the securities market in two diagrams below,
taken from Geanakoplos (2010). Had the Federal Reserve or other regulatory bodies been
aware of these numbers, they may have considered more policy options before the crisis, and
been in a better position to act during and after the crisis.
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3 The Build-up of Systemic Risk

Investor leverage is central to the vulnerability of the system. A 10 times leveraged
institution loses 10 times as much of its capital when asset values fall as an unleveraged
institution holding the same assets; indeed this is the origin of the word leverage. Furthermore,
a shock to prices might force a highly leveraged firm to sell to meet margin calls, locking in
losses and further depressing the asset price, just when the firm thinks the assets are most
undervalued, whereas an unleveraged firm could hold onto its position. When the leveraged
institutions are playing a central intermediation function, the losses are far more dangerous
than losses to dispersed un-leveraged investors. As a case in point, the spillover effects during
the recent Global Financial Crisis were far more severe than those around the burst of the
internet bubble.



The upshot is that to monitor the vulnerability of the financial system and the growth of
potential bubbles, one should keep track of the distribution of asset leverage, the distribution
of investor leverage (especially in the high tail), the concentration of buyers, and the prices and
volatility of the underlying assets. If the loans of the leveraged buyers are guaranteed by the
government or some other agency, then monitoring is still more important, because the
lenders will not be vigilant.

While asset pricing bubbles are notoriously difficult to identify in real time, it is useful to
recognize that they are often fueled via leveraged investments by a limited group of optimistic
agents (or agents believing they can sell to greater optimists). Thus data on the distribution of
leverage and haircuts on new loans, juxtaposed with data on prices and volatility (especially
downward volatility), would provide an indication of emerging credit bubbles. The evolution of
margins across asset classes provides indications of risk taking behavior in different market
segments. Rising prices, rising leverage, the concentration of assets in the hands of fewer or
different buyers, and the absence of episodes of asset price declines together are a signal
suggestive of a bubble. If the prevailing haircut is not large enough to cover a price drop equal
in size to a recent price run-up, then the market is heading into dangerously leveraged territory
prone to bubbles. What can go up can come down, and bubbles often arise when lenders forget
this.

The publication of aggregate data on leverage can thus help reveal systemic risk, but it has
other benefits as well. Once market participants recognize that a rise in prices is more likely a
leveraged-fueled bubble than a strengthening of fundamentals, they may take precautionary
risk management measures which in turn might change market dynamics. Further, public data
on investor leverage will also reveal that some investors are making money primarily through
leverage, and not through astute investments. Finally, leverage data might also make the
lending markets less opaque and more competitive.

4 Crisis Detection and Management, and the Aftermath

4.1 Crisis detection

According to the leverage theory, large price declines and reductions in market liquidity
are often accompanied by, or anticipated by, rising margin requirements for new loans. This is
evident in both the housing leverage cycle and the securities leverage cycle as illustrated by the
two graphs of homeowner leverage and repo leverage given in Section 2. The crisis can thus



sometimes be identified early if the data shows that margin requirements are suddenly
increasing.

There are several reasons that rising margin requirements may signal a crisis: First, more
uncertainty makes nervous lenders ask for more collateral, and these lenders may be aware of
impending problems before prices collapse (partly because an increase in uncertainty does not
directly reduce the expected payoff). Second, margin requirements may partly reflect the
lenders’ own funding conditions (and risk tolerance), so rising risking margins could be the
beginning of a tightening credit environment. Third, increasing margin requirements may
endogenously start a downward liquidity spiral, leading to forced sales, falling prices, and
increasing liquidity risk. For detection purposes, it is crucial to have frequent margin
requirement data on new loans at a granular level and to keep track of volatility.

4.2 Crisis management

From at least Irving Fisher in the early 1900s, it has been commonly supposed that the
interest rate is the most important variable in the economy. When the economy slows, the
public clamors for lower rates, and the Fed usually obliges. In this latest crisis, the Fed has been
pumping out billions of dollars in bank loans and, in December 2008, the Fed lowered the fed
funds rate to zero. But sometimes in crises, leverage and margin requirements are more
important. Said simply, for many investors and individuals, it becomes a question of getting a
loan, not the loan’s interest rate.

One remedy for the crisis stage of the leverage cycle is to reverse the three causes of the
price collapse. The growing uncertainty during the crisis is partly caused by doubts about who
is solvent; if investor leverage for important financial entities were accurately reported, these
doubts would be much reduced. Part of the collapse of asset prices stems from the loss of
wealth of the most optimistic buyers. The government could counter this by injecting equity
directly into these firms or into the market as a buyer; but again it cannot know the scale of the
necessary injections without knowing how much wealth was lost and how much these optimists
were buying.

In order to compute the investor leverage of a financial entity during a crisis or in the
aftermath, it is essential to be able to value the collateralized assets at current market prices.
Regulations often permit banks and other designated financial entities to mark their assets at
non-market levels. This creates tremendous doubts about the solvency of those firms and their
true leverage, especially if the government is practicing forbearance and not even enforcing its
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own regulations on capital requirements. This problem could be alleviated if monthly records
of investor leverage at market prices were kept and published.

Finally, during a crisis, required down-payments or margins drastically rise. The Fed could
counter this by lending directly to investors on margins below what the market is offering
(rather than at interest rates below what the market is offering) as exemplified by the lending
facilities during the recent crisis. (For theory on evidence of the effect of this monetary tool, see
Ashcraft, Garleanu, and Pedersen (2010), and for a discussion about how to manage such
facilities see Geanakoplos (2010b).) This helpful method of crisis management can be
facilitated far easier and more prudently with a clear record of what margins had been and
what they became. Indeed, central banks need to impose haircuts that are large enough to
provide adequate protection to the central bank and low enough to address the funding crisis.
To find this reasonable level of haircuts, data on market haircut practices are essential.

4.3 Managing the Aftermath

After bad systemic crises, many investors and households find themselves underwater or
close to it. Those agents will not take costly investments to increase value. A homeowner who
is well underwater will not spend $20,000 to increase the value of his house by $50,000 if he
thinks he will lose the house in foreclosure at some point anyway. And even if he did want to
undertake the investment, nobody would lend him the money to do it. If he is slightly
underwater, but nonetheless endeavors to make his mortgage payments to avoid default, then
he will not be able to move to take a job in a different state, unless he defaults after all.

To get a handle on how serious these kinds of problems are, for businesses as well as
homeowners, it is again essential to monitor current leverage at current market values. Here
appraisals and home price indexes at the zip code level are helpful.

5 How to Measure Leverage in Practice

5.1 Asset Leverage: Margin Requirements and Haircuts

A new dataset on asset leverage across a wide spectrum of assets would be of tremendous
usefulness, we believe. In particular, asset leverage could be measured in the main asset classes
as follows:
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1. For real estate, leverage can be monitored by collecting data on down payments or LTV.
Indeed, the down payment on a house is the flip side of leverage as it is the capital
provided by the owner of the house.

2. Similarly, for cars and other durable goods, down payments data can be collected.

3. For cash financial securities such as bonds, leverage is measured as the margin
requirement or haircut on a collateralized loan.

4. For exchange traded derivatives such as futures, the futures exchanges charge margin
requirements and it would be helpful to consolidate this margin data for all the major
exchanges and keep track of how they evolve over time.

5. For over-the-counter derivatives, margin requirements are more difficult to collect
especially for exotic bespoke products, but it should be feasible to collect margin
requirements for the large markets for standardized products such as interest-rate
swaps and currency forwards.

6. For collateralized default swaps (CDS) one can again get haircut data. The party that
writes the insurance is in effect in the position of an owner of the asset (losing value if it
goes down), and so the CDS margin can be recast in exactly the same terms as the
leveraged purchase of the asset. When margin requirements are different for long and
short positions, as they are in CDS, both these margins should be collected.

We believe that it is important to distinguish between the leverage of a new loan and the
leverage of the average outstanding loan. While the leverage of new loans provides timely
information on the current credit environment, the average leverage of the loan pool evolves
slowly and reflects the credit environment over the past time period when the loans were
granted. Said differently, while the average leverage is history-dependent and changes only
gradually over time by construction, the leverage of new loans is what drives the change of the
average leverage. Further, the new-loan leverage can change immediately. Hence, leverage
(i.e., down payments or margin requirements) should be recorded every time an asset is used
as collateral.

It is also important to keep track of which assets are being borrowed against, and which are
not. If certain securities are suddenly not accepted as collateral, no loans with these assets will
be recorded. In this case, the margin requirement is effectively 100% and this is useful
information about the credit environment. Only considering assets that are actively being used
as collateral is a selection bias. In the following diagram the Repo leverage data from Ellington
in graph 2 is extended to the end of 2010 in two ways: one by giving the average leverage on a
portfolio of loans backed by assets which could still be used for Repo loans, and another
average computed by including assets which could no longer be used to obtain Repo loans. The
difference is large.
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To collect asset leverage data, it is useful to ask both lenders and borrowers to report the
margin requirement as well as other terms like interest rate and maturity. Having both
borrowers and lenders report the loan terms makes it easier to verify the accuracy of the data
and makes it more difficult for market participants to misreport this data. Monitoring asset
leverage also has the advantage that it may be less subject to political pressure.

Once margins or LTVs are collected at the level of all individual collateralized loans, they
must be aggregated. To get the average loan to value on an asset, one can simply add up the
total value of the asset in everybody’s hands, and then divide that into the total size of all the
loans using that asset as collateral. It will usually be more informative to get the distribution of
LTV. For example, one might look only at the instances of the asset which were leveraged in
the top decile, and then find the aggregate LTV for that group. In the homeowner leverage
data presented in graph 1, homes were ranked according to how much their purchase was
leveraged, and then the average LTV was computed for the top half.

At present both the Treasury and the Fed have initiated programs to collect leverage data.
But to the best of our knowledge, these are proceeding via questionnaires sent to both lenders
and borrowers in which questions like what is the average LTV you have taken out on the
mortgage securities you currently hold. While useful to be sure, this kind of question does not
go nearly far enough, and in fact can mislead.

The question does not get at loan level information. It lumps loans of different kinds
together. It makes it impossible to cross check answers between borrower and lender on the
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same loan. It does not distinguish between Repo margins negotiated 3 months ago (but still
held today) from the Repo margins being negotiated on new loans. It does not reveal the
guantity of loans taken out, and is therefore of no help in computing the investor leverage of
the institution, or in aggregating different margins across different lenders and borrowers. And
it falls prey to the selection bias by ignoring the possibility that the borrower drops loans when
their margins get tighter and substitutes other higher leveraged loans.

5.2 Leverage of Institutions and Individuals

It is also useful to continue and to improve the collection of data on the leverage of
financial institutions and individuals. The advantage of borrower-level leverage data is that it is
ultimately each borrower’s ability to repay the loans that determine whether default occurs
and financial crisis unfolds. For instance, even if a financial institution holds certain assets at a
high LTV, this may not create much risk if the firm simultaneously holds large cash reserves. In
short, investor leverage needs to be kept as well as asset leverage.

However, it is worth noting that measuring the overall leverage of a complex financial
institution can be difficult and is subject to accounting decisions and can be affected by moving
things off balance sheet, etc. Another issue is that overall borrower leverage does not
distinguish the leverage of old loans from new loans and thus may not be a timely indicator of
increase risk of a crisis.

5.3 Public Data

We believe that there will be many benefits of providing an extensive public dataset of
leverage. First, making leverage data public makes the agency that collects the data
accountable and researchers and market participants can independently test if the data
appears correct. Second, if each market participant can see that the overall leverage in the
system is rising to unsustainable levels, then the market participant can start reducing his own
leverage before the problem grows too large. Third, a greater transparency can possibly make
funding markets more efficient. Fourth, firms that make large profits simply because they
leverage more than others will be exposed even in good times. Fifth, a public leverage data set
will likely spur lots of new research that can further our understanding of how systemic risk
arises and can be contained.
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To achieve these benefits, it would be very useful to publish an easily accessible panel
data set of margin requirement for each asset and time period. For instance, one data point
would be that the median margin requirement for new loans with AAA corporate bond
collateral made in June 2011 was X%, where X is the number to be collected. The dataset would
have these margin requirement numbers for AAA corporate bonds for each month, as well as
margin requirements for each of the other assets. In addition to the median (or average)
margin requirements, it would be interesting to provide data on the dispersion of margin
requirements (e.g., the interquartile range).

Similarly, it would be useful to provide aggregate data on the leverage of each borrower
type, ranging from individuals, banks, and so on. For designated financial institutions, we
believe it would be useful to publish firm level leverage numbers.

Despite these advantages of public leverage data, certain market participants may have
an interest in keeping funding markets opaque for several reasons. Leverage data may be
proprietary and the lender and borrower’s interest could be respected when appropriate by
keeping the public data anonymous, by only making aggregate averages public, not loan-level
data, and possibly by releasing the data with a time lag (though regulators should observe the
data in real time). Also, an increased transparency may increase competition among lenders,
but this is no reason not to release leverage data publicly.

There is much precedent for making economic data publicly available. Central banks have
been collecting data on Treasury yields for a century and already monitor banks, and macro
data is being collected in the national accounts by the Bureau of Labor Statistics and others.
Recently, the TRACE data introduced post-trade transparency for over-the-counter corporate
bond trades, reducing transaction costs.

To understand how leverage evolves in a historical perspective, and to test the effects of
leverage expansions and contractions, it would be helpful to have a dataset of historical
leverage at the asset level and at the borrower level. While this is surely not an easy task,
perhaps it is possible with detective work in finding datasets and piecing them together.

6 Conclusion

Traditionally regulators, central banks, and researchers have focused on interest rates, not
leverage. This is akin to controlling car safely by regulating gasoline prices without monitoring
how fast people drive. Risk rises when everyone starts driving faster, and a crisis may start
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when someone gets scared and starts hitting the breaks on a crowded highway where speeding
drivers keep little distance.

Systemic crises often arise when a highly leveraged financial system is hit by a shock that
starts a downward spiral of deleveraging, forced selling, dropping prices, and economic
contraction. While the Global Financial Crisis of 2008-2009 is the most recent case in point, the
history contains a long list of prior examples such as the Great Depression and the S&L crisis. A
central aspect in these crises is the extent to which leverage built up before the crisis, how
leverage dropped during the crisis, and the central bank’s ability to facilitate its role as lender of
last resort. Monitoring leverage is therefore necessary to control how risk builds up, to detect
early signs of crisis, and to manage an evolving crisis.

Leverage and margin requirements play a key role in models of financial frictions in finance,
general equilibrium, macro, and monetary economics. To apply these models in mitigating
systemic risk, leverage must be monitored. However, monitoring leverage does not rely on
these models; leverage is a fundamental measure of systemic risk which is model free.
Monitoring leverage is simply a matter of collecting the data. As the availability of leverage data
grows, much new research will unquestionably follow.
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