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ABSTRACT

It is useful to reflect on how the financial environment changed between the credit crunch episode of the early 1990s and the recent financial crisis. What
did we learn from the earlier crisis, and how did the credit crunch literature help guide policy in the more recent crisis? Two important changes were the c
onsolidation of the banking sector and the dramatic growth in nonbank financial intermediaries, which are much more susceptible than banks to liquidit
y risks because of a lack of deposit insurance. This article highlights that, although security broker-dealers, money market mutual funds, and issuers of as
set-backed securities were not particularly important in the early 1990s, when the bank credit crunch occurred, they grew dramatically to become both

major sources of financing and key elements in exacerbating the problems experienced during the recent financial crisis.
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1. INTRODUCTION

The events of the financial crisis highlight the important role that financial intermediaries play in the economy, especially during economic downturns. T
he breadth and severity of the financial crisis took most observers by surprise, renewing academic interest in understanding the effects of financial shock
s and of the changing nature of financial intermediation on the real economy. This interest in the real effects of financial shocks recalls the literature asso
ciated with the bank credit crunch of the early 1990s. It is useful to reflect on what we thought we knew on the basis of that research, and on how that res

earch has helped to guide policy in the recent financial crisis.

The original research examined how, at financial institutions, problems that adversely affected bank loan supply could have a broader impact on the real
economy. As in the recent financial crisis, the trigger for banking problems in the late 1980s and early 1990s was a decline in real estate prices. Although r
eal estate prices did decline during that period in particular regions of the United States, particularly New England, the fall in real estate prices did not oc

cur nationwide, unlike in the recent crisis. However, because banking markets at that time were more fragmented and localized, the most severe effects o
fthe localized shocks that impacted construction and commercial real estate loans were limited primarily to banks operating in a given region; regions th

at experienced declines in real estate values also experienced increases in bank loan losses and widespread failures of local banks.

The observations that loss of bank capital could cause capital-constrained banks to shrink lending and that this loss of credit availability could have delet

erious effects on the real economy were made in a variety of empirical and theoretical papers. Bernanke & Lown (1991), Hancock & Wilcox (1994), Kas

hyap & Stein (1995, 2000), and Peek & Rosengren (1995a, b; 1997), for example, all highlight the decrease in loan supply engendered by capital-constra
ined banks. Although it is difficult to unambiguously separate declines in loan supply from declines in loan demand and to directly tie any decline in bank
loan supply to real activity, Peek & Rosengren (2000) subsequently provided a more direct link to the real economy: They showed that an adverse bank

capital shock to Japanese banks that was unrelated to US loan demand shrank Japanese bank lending in the United States and, importantly, had a signifi

cantimpact on real activity in the US economy. Although it was noted that the real effects depended on bank behavior (described by, for example, substit
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utability across elements of banks’ balance sheets and substitutability between bank finance and other types of financing for borrowers), the evidence b
ecame increasingly compelling that credit availability could be highly relevant to the performance of the real economy when economic downturns were
accompanied by problems with depository institutions. Initially there was skepticism within policy circles, but eventually Chairman of the Federal Reserv

e Alan Greenspan (1991) began to regularly discuss headwinds to monetary policy, an indirect reference to the accumulated problems with credit availa

bility.

Although in the early 1990s the importance of credit crunches, also referred to as bank capital crunches, was controversial (Berger & Udell 1994, Oliner

& Rudebush 1996, Sharpe 1995), during the 2008 financial crisis it was widely assumed that credit availability was indeed a problem. Therefore, many o
f the policy remedies proposed for alleviating credit crunches were, in fact, used during the early stages of the 2008 financial crisis to mitigate potential cr
edit availability problems. These remedies included capital infusions into troubled banks, provision of liquidity facilities by the Federal Reserve, and a pri
mary focus of the initial stress test on raising bank capital rather than allowing banks to shrink assets to maintain, or reattain, required capital ratios. The
se policies helped banks remain viable, and they also helped bank borrowers, including a wide variety of households and firms. Granted, these policies di
d not completely offset the credit availability problems at the time, but they did provide needed support for the recovery of the real economy. Although t
he recovery has been anemic by historical standards, this support has nonetheless helped to situate the US economy, seven years after the crisis, in a mu

ch better place than most developed economies.

This article reflects on the recent crisis through the lens of earlier research. Section 2 discusses some of the ways in which the economic environmentin t
he recent financial crisis differed from that in the earlier credit crunch. We focus on two particularly striking differences. First, although both total loans a
nd commercial and industrial (C&I) loans declined significantly beginning in 2008, the decline, particularly in C&I loans, was sharper than during the earli
er credit crunch, as was the subsequent recovery of C&l loans. Although depository institutions were important during the recent financial crisis, the real
story is the role in amplifying the effects of the crisis played by financial intermediaries other than traditional commercial banks. Second, although the m
ove toward even greater market-centric financing in the United States between the early 1990s and 2008 had been assumed by some to reduce the risk of
credit crunches, instead the growth of the shadow banking sector, the increased reliance on market financing, and the greater interconnectedness of the
banking and the nondepository financial sectors contributed to the impact of the recent crisis. This is reflected in the different labeling of the two events:

the earlier one was referred to as a bank credit (capital) crunch, and the later one as a much more widespread financial crisis.

The bank credit crunch literature provided useful insights during the financial crisis, but the financial environment had changed substantially by 2008, wi
th nondepository financial intermediaries having assumed a more important role and, indeed, playing a central role in the crisis. Although the difference
s between depository and nondepository financial intermediaries were not a focus of attention when the credit crunch literature began, it has become in
creasingly important to understand these differences. This highlights the need for economists to better understand the constraints faced by nondeposito
ry financial intermediaries during financial crises and to learn how to safeguard against the significant disruptions transmitted through these institution

s. In particular, this article highlights that, although security broker-dealers, money market mutual funds (MMMFs), and issuers of asset-backed securities
(ABS) were not particularly important in the early 1990s, when the bank credit crunch occurred, they had grown dramatically over the subsequent two de

cades to become both a major source of financing and a central element in exacerbating the problems experienced during the recent financial crisis.

2. CREDIT CRUNCHES THEN AND NOW

Figure 1 shows total loans outstanding from 1984 to 2015 in constant 2014 dollars. The decline in lending in the early 1990s, commonly referred to as the

bank credit crunch, motivated a series of articles on the potential spillover effects of banking problems on the real economy. Lending peaked in 1989:Q4
and did not return to that peak until 1994:Q4. It is striking that this decline in lending occurred despite that the real estate and bank capital problems wer
e not a nationwide phenomenon. The 1990 recession was relatively mild, with a peak unemployment rate of only 7.8% in June 1992, and many parts of th
e country did not experience significant declines in real estate prices or widespread bank failures. Figure 2 shows that whereas New England and the Mid
dle Atlantic region were particularly impacted in the late 1980s and early 1990s, all regions of the United States experienced notable declines in real estat
e prices during the 2008 financial crisis. The associated literature found that, despite the more localized set of problems in the credit crunch, reductions i

n credit availability were significant and acted as a headwind as monetary policy attempted to spur the national economic recovery.

Total loans outstanding at commercial banks, 1984:Q1-2015:Q2. Shaded areas represent recessions. Dollar values are adjusted for inflation using the GDP Deflator. Figure data are from Commercial

Bank Call Reports, BEA, NBER, and Haver Analytics.



Recession
8.0 I T I I I

Trillions of 2014 dollars

2.0 I 1 1 I I
1984 1990 1996 2002 2008 2014

Year

l:ﬁ Peek J, Rosengren E. 2016.
Annu. Rev. Financ. Econ. 8:81-95

Click to view
(/docserver/fulltext/financial/8/1/pp800081.f1.gif) Download as PowerPoint (/docserver/fulltext/financial/8/1/pp800081.f1.ppt?mimeType=a

pplication/vnd.ms-powerpoint)

Growth in real house prices by census region, 1984:Q1-2015:Q2. The nine census regions are: ENC, East North Central; ESC, East South Central; M, Mountain; MA, Middle Atlantic; NE, New England; P,

Pacific; SA, South Atlantic; WNC, West North Central; WSC, West South Central. Figure data are from the Federal Housing Finance Agency, BLS, and Haver Analytics.
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Figure 3 is the analog of Figure 1 for C&I loans, which also played an important role in stimulating the credit crunch literature, as much of this literature f

ocused on constrained lending to firms rather than to households. Figure 3 shows a more substantial decline in C&I lending relative to overall lending (se

e Figure 1), with loans peaking in 1986:Q4 and not regaining that peak until 1998:Q1. During the recent financial crisis, however, C&I loans declined muc

h more steeply and also recovered more quickly than in the 1990s.

Commercial and industrial (C&I) loans outstanding at commercial banks, 1984:Q1-2015:Q2. Shaded areas represent recessions. Dollar values are adjusted for inflation using the GDP Deflator. Figure

data are from Commercial Bank Call Reports, BEA, NBER, and Haver Analytics.
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The credit crunch literature played an important role in the policy discussions associated with the Great Recession. Whereas the earlier literature was con
troversial in the immediate aftermath of the 1990 recession, the finding that banking problems could have real effects was not generally disputed during t
he early stages of the Great Recession. Awareness of such effects informed and helped to tailor some of the earliest responses to the recent financial crisi

S.

It was well understood by 2008 that capital-constrained banks might choose to shrink assets to maintain their capital ratios above required minimums. C
onsequently, the decision to infuse banks with capital under the 2008 Troubled Asset Relief Program was made in part to encourage banks to continue le
nding and to refrain from dramatically reducing their lending capacity. Similarly, the initial stress testing under the 2009 Supervisory Capital Assessment
Program required any capital deficiency (shortfall in capital-to-assets ratio) to be met through increased capital. This forced banks to recapitalize rather t
han allowing them to raise their capital-to-assets ratio by shrinking their assets. Although shrinking bank assets initially might have been less painful for
shareholders, it would likely have been much more painful for potential borrowers. Thus, despite the severity of the Great Recession, with an unemploy

ment rate that reached 10%, C&I lending experienced a surprisingly strong recovery beginning in 2010:Q4.

One of the issues raised in the early credit crunch literature was that banks substituting among elements of their balance sheets and firms substituting be
tween intermediated bank loans and direct market financing would reduce the impact of problems emanating from the banking sector (for example, Kas

hyap & Stein 1994). Figure 4 shows that in 1989, when this early literature began to be written, the assets of nonbank competitors were small relative to

the assets of depository institutions. In fact, the combined assets of MMMFs, broker-dealers, and ABS issuers were only about 25% of depository assets in
1989:Q1. Over the subsequent years leading up to the financial crisis, however, these nonbank (shadow bank) alternatives grew significantly. By the begi

nning of the financial crisis, the assets of these same competitors had grown to more than match the total assets of depository institutions.

Assets of security brokers and dealers, money market mutual funds, and asset-backed securities issuers relative to assets of US-chartered depository institutions, 1984:Q1-2015:Q2. Figure data are

from the Federal Reserve Board, the Financial Accounts of the United States, and Haver Analytics.
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It was often assumed that these nonbank alternative sources of financing would likely be more resilient than banks to economic cycles and to downturns
in the value of collateral. This, however, turned out not to be the case during the Great Recession. Rather than absorbing shocks, in some cases these non

bank alternatives turned out to be much less resilient than banks. 1 In contrast to the sharp recovery in C&I lending after the financial crisis, the recovery

of lending by these nonbank lenders has yet to occur. Figure 4 shows the decline in the combined assets of broker-dealers, MMMFs, and ABS issuers relati

ve to the assets of depository institutions following the onset of the financial crisis.

The differences between banks and nonbanks were underappreciated prior to the financial crisis. One reason why the credit crunch literature could focus
on binding capital ratios at banks is that, with deposit insurance, the liabilities of banks are less reactive than those of other financial intermediaries facin

g financial difficulties. Banking problems appear primarily as loan losses that impact bank capital and cause pressure on capital relative to assets. For fin
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ancial intermediaries without deposit insurance, reactions to financial crises are often experienced as a rapid loss of liabilities that can lead to a fire sale

of assets, with the degree of shrinkage determined by the run risk faced by the institution. For these institutions, initial illiquidity can result in a rapid do

wnward spiral into insolvency. Although both depository and nondepository institutions suffered in the recent crisis, depository institutions had better b
ackstops, in part because of regulatory structure. Consequently, nondepository financial institutions suffered more severely from the financial crisis than
did banks, and financial markets dependent on these financial intermediaries were less resilient once the crisis had subsided. In addition, the amplitude
of the problems at these nonbank financial intermediaries during the crisis led to increased and continuing regulatory scrutiny of their activities. Section
3 explores the impacts of these developments, which were not experienced during the credit crunch of the early 1990s, focusing on three types of interm

ediaries central to the crisis: broker-dealers, MMMFs, and ABS issuers.

3. SENSITIVITY OF NONDEPOSITORY FINANCIAL INTERMEDIARIES TO FINANCIAL CRISES

Despite that shadow banking institutions had been widely assumed to be shock absorbers relative to commercial banks, the exact opposite was true duri
ng the financial crisis. Market-based financing that depended on financing at short maturities from MMMFs and on ABS was severely impaired during the
financial crisis, as were some longer-run financing mechanisms, which were harmed by the inability of broker-dealers to make markets; this, in turn, seve

rely impacted other types of financing.

@Security Broker-Dealers

Broker-dealers and, in particular, large investment banks played a much more significant role in the financial crisis than during the earlier credit crunch e
pisode. Problems became severe with the failure of investment bank Bear Stearns, and then critical with the failure of investment bank Lehman Brothers.
Both firms had relied heavily on short-term wholesale funding, were unable to issue insured deposits, and, prior to the crisis, had not been part of a bank
holding company and therefore had no direct access to normal discount window operations. In addition, both were regulated by the Securities and Exch

ange Commission (SEC) and operated within a regulatory framework different from (and less focused on prudential regulation than) that of banks. 2By t

he time the recovery was underway, all large domestic broker-dealers were incorporated into large bank holding companies. Incorporating broker-dealer

s into bank holding companies, however, does not fully mitigate the potential risks that emerge when broker-dealers encounter financial difficulties, as R

osengren (2014) has emphasized.

Figure 5 illustrates that the assets of broker-dealers in 1990 amounted to less than a trillion dollars, even measured in 2014 dollars. The activities of brok

er-dealers expanded dramatically over the ensuing two decades, however, with their collective assets growing approximately fivefold. This rapid growth
was facilitated both by their liability structure and by the lenient regulatory oversight of broker-dealers. Figure 6 shows that this growth was also facilitat
ed by the use of repurchase agreements, which enabled broker-dealers to finance long-term securities with relatively inexpensive short-term collateraliz
ed financing. Because most repurchase agreements were of very short duration, with many lasting only overnight, a significant spread could exist betwee
n the return on the underlying security and the cost of the repurchase agreement. Furthermore, this spread was enhanced over time, as repurchase agre
ements were increasingly used to finance securities that had credit risk rather than Treasury securities, which did not have credit risk. In analyzing the fin

ancial crisis, Gorton & Metrick (2012) highlight the important role of the run on repurchase agreements, and Adrian & Shin (2009, 2010) focus on the ro

le of broker-dealer balance-sheet financing.

Assets of security brokers and dealers, 1984:Q1-2015:Q2. Dollar values are adjusted for inflation using the GDP Deflator. Figure data are from the Federal Reserve Board, the Financial Accounts of th

e United States, BEA, and Haver Analytics.
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Selected balance-sheet items of security brokers and dealers, 1984:Q1-2015:Q2. Dollar values are adjusted for inflation using the GDP Deflator. Figure data are from the Federal Reserve Board, the F

inancial Accounts of the United States, BEA, and Haver Analytics.
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It had generally been assumed that repurchase agreement financing would be stable during a financial downturn because the securities were fully collat
eralized with significant haircuts designed to offset price fluctuations. Should a broker-dealer be unable to repay according to the repurchase agreement,
the underlying security could then be sold. However, the liquidity risk embedded in this financing was underappreciated prior to the crisis. This occurred
in part because of limited transparency in the market. Even now, broker-dealers provide few details of the collateral they are financing with repurchase a
greements or of the maturity structure of their borrowing, as the publicly filed SEC FOCUS Report provides only minimal information (Rosengren 2014).

This has increasingly enabled large broker-dealers to finance risky securities with little or no public scrutiny.

As a result of this financing structure, financial disruptions caused significant differences between broker-dealer activity and the activity of more traditio
nal depository institutions during the financial crisis. Broker-dealers’ problems began as a silent run on their ability to finance their securities portfolios.
As these financing difficulties became more apparent, they were forced to sell securities. Whereas Treasury securities could generally be sold in very liqui
d markets and tended to appreciate with the flight-to-quality response to financial problems, less liquid and more credit-risky securities became illiquid
and could be sold only with significant reductions in price. Unlike banks, which have deposit insurance and can therefore dispose of assets over time, bro
ker-dealers are much more susceptible to runs and fire-sale pricing because of the very real run risk they face resulting from their heavy reliance on repur

chase agreements.

This type of problem was not present during the credit crunch analyzed in the earlier literature. Several facts may explain this difference. In the early 1990
s, broker-dealers were small relative to commercial banks, and the use of repurchase agreements to finance riskier debt had not yet become widespread.
In addition, real estate price declines were more localized, so diversified portfolios of real estate assets were not as severely impacted. Furthermore, the s
ecuritization of assets was much less important. As a result, the potential for financial market disruption as broker-dealers faced runs and fire sales did n

ot receive significant attention from economists before the financial crisis. Even after the crisis and despite some changes, the risk to financial stability ari

sing from broker-dealers’ financing structure is still receiving less attention than is warranted.

The regulatory response to this problem has been muted. Regulations for broker-dealers have not changed since the crisis. With most large domestic bro
ker-dealers now embedded in bank holding companies, however, these broker-dealers are subject to bank holding company capital requirements and liq

uidity requirements. Nonetheless, as Rosengren (2014) has noted, the ability to finance a broker-dealer within a bank holding company structure is limit

ed, and these limitations have increased with the passage of the Dodd-Frank Act. This is an area where more transparency and renewed attention to brok

er-dealer regulations would be helpful in the interest of avoiding future financial problems.

@Money Market Mutual Funds
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As with broker-dealers, relatively little academic attention was focused on MMMFs in the credit crunch literature. At the time of the credit crunch, as Figur
e 7 shows, MMMF assets were below one trillion dollars, even in 2014 dollars. MMMF assets had grown, however, to about four trillion dollars by the onset

of the financial crisis.

Money market mutual fund assets under management, 1986:Q1-2015:Q2. The vertical blue line represents the two consecutive dates when Lehman Brothers failed (September 15, 2008) and the Re

serve Primary Fund broke the buck (September 16, 2008). Dollar values are adjusted for inflation using the GDP Deflator. Figure data are from iMoneyNet and BEA.
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One reason for the lack of attention to MMMFs was that they were perceived as being relatively low-risk. Under the SEC's 2A-7 rules, the riskiness of asset
s that MMMFs could hold was constrained; MMMFs were limited to assets with relatively short maturities and mostly to assets having credit ratings of A1/
P1, indicating a relatively low probability of default, at least as viewed by rating agencies. Although MMMFs, like other mutual funds, hold no capital and
do not have the deposit insurance available to bank deposits, the relatively low risk associated with these SEC requirements caused many investors to vi
ew MMMFs as similar to bank deposits. Individuals and institutional investors treated MMMF accounts as sufficiently safe to be used as transactions accou

nts.

Over time, however, MMMFs had begun to compete on yield. Some funds reached for yield by holding longer average maturities and/or taking on more cr
edit risk in their investment portfolios. Among the assets purchased by some funds were structured investment vehicle paper and the commercial paper
of troubled financial intermediaries that had not yet been downgraded, such as Lehman Brothers, and of foreign banks, such as Dexia, a large European f

inancial intermediary that eventually became a casualty of the 2011 European sovereign debt crisis. With the failure of Lehman Brothers and the unraveli

ng of many structured investment vehicles, many MMMFs experienced losses (for a description of the losses, see Brady, Anadu & Cooper 2012). Althoug
h most MMMFs had sponsors that were able to provide the support needed to make investors whole, the Reserve Primary Fund did not. When it became ¢
lear that the Reserve Primary Fund would break the buck, resulting in investors’ inability to withdraw the full value of their accounts dollar for dollar, ma
ny institutional investors began a run on MMMFs. The run was focused on prime funds that were allowed to hold paper other than government securities

and that therefore generally offered a slightly higher return.

This run was precipitous, causing a dramatic decline in the assets of prime MMMFs in particular (see Figure 7 ). Although some investors moved their fun

ds to insured bank accounts, others moved funds to MMMFs that invested only in government securities. To avert failure, the Treasury provided a guarant
ee for MMMF investors, and the Federal Reserve established a lending facility to support the ability of MMMFs to liquidate their asset-backed commercial

paper. However, the run by MMMF investors and the need of MMMFs to dramatically increase liquidity severely tightened the availability of short-term cre
dit. MMMFs became less willing to hold commercial paper with credit risk and less willing to hold repurchase agreements on securities not issued or guar
anteed by the federal government. This created problems for broker-dealers that were dependent on MMMFs to fund their securities holdings, as well as f

or companies that had counted on the commercial paper market to finance a wide variety of assets.

Because MMMFs hold no capital, the mechanism that caused their credit availability to shrink was very different than that for capital-constrained banks.
Again, the absence of deposit insurance made these intermediaries particularly susceptible to runs and fire-sale prices. Because of MMMFs’ relatively sma

Il collective size at the time of the credit crunch in the early 1990s and their very different regulatory structure, the early credit crunch literature devoted li
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ttle attention to these organizations. Yet it was these organizations that were responsible for the seizing up of short-term credit markets in the fall of 200

8.

The SEC has altered the regulation of MMMFs as a result of the problems during the crisis. In 2010, MMMFs became subject to enhanced liquidity require
ments, and in 2014, the SEC adopted rules that required institutional prime MMMFs to adopt floating net asset values (NAVs). Both approaches should hel
p to mitigate any seizing up of short-term credit in the future. The problems with MMMFs have not been fully resolved, however. The new floating NAV req
uirement, for example, does not apply to retail prime MMMFs. In addition, the SEC allowed individual MMMFs to impose gates and fees on investors in fun
ds experiencing a run. Although this would stop a run on an individual fund by preventing investors from immediately accessing their funds, which they
might have thought were being held in transactions-like accounts, such actions could cause a much more widespread run, with investors fleeing nongov
ernment MMMFs to avoid the potential imposition of gates and fees. Such omissions and provisions could cause severe problems in a future financial cris
is.

@Asset-Backed Securities Issuers

Figure 8 shows the assets of ABS issuers over time. ABS issuers use a particular legal structure called special purpose vehicles (SPVs) to hold assets finan

ced by issuing debt, such as mortgages, consumer loans, automobile loans, and student loans. Prior to the crisis, these structures were used to remove a
ssets from the balance sheets of banks and finance companies. By securitizing these assets, financial institutions could collect fees but no longer needed
to hold capital against the assets. This form of shadow banking was viewed as a way to move toward an even more market-centric financing structure. M

oreover, as Shin (2009) notes, prior to the crisis many authors had assumed that the primary impact of securitization would be to enhance financial stabi

lity.

Assets of asset-backed securities issuers, 1984:Q1-2015:Q2. Dollar values are adjusted for inflation using the GDP Deflator. Figure data are from the Federal Reserve Board, the Financial Accounts of

the United States, BEA, and Haver Analytics.
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As mentioned above, ABS issuers received relatively little attention in the earlier credit crunch literature. In part, this is because they were collectively qui

te small, with much less than one trillion dollars in assets at the time of the credit crunch. As Figure 8 shows, the assets of ABS issuers increased dramati

cally between then and the recent financial crisis, with an acceleration just prior to the crisis. Since the financial crisis, however, the creation of securitize
d assets has decreased significantly. Like other types of intermediation, this type became susceptible to investor runs. During the financial crisis, many of
the assets that were being securitized had become riskier, resulting in lessened willingness on the part of investors to hold debt issued by an SPV. Moreov
er, regulatory changes implemented since the crisis have made securitizing assets less attractive to banks and finance companies. In particular, a series o
frules and regulations have increased required risk retention, strengthened reporting requirements (SEC actions on disclosure), and required representa
tions and warranties that substantially increase the risk of litigation (Section 943 of the Dodd-Frank Act). Thus, the regulatory reaction to problems exper
ienced with securitizations during the crisis have substantially increased the costs to ABS issuers, and in some areas there remains significant uncertainty

surrounding the eventual evolution of securitization.
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Although securitization did not play a significant role in the earlier credit crunch episode, it did create problems during the financial crisis. As structures ti
ed to securitization unraveled, more financing had to be provided by financial intermediaries that were already capital-constrained by the losses they we
re experiencing. This increased the cost of financing to many households and individuals. The eventual status of securitization will depend on rules and r
egulations not yet finalized. The experience from the financial crisis highlights the importance of undertaking more academic work aimed at understandi

ng how these complicated financial structures work and how they can encounter problems.

4. RESPONSES TO POTENTIAL CREDIT CRUNCHES
Although the credit crunch of the 1990s did engender a regulatory response, the scale of the response was nowhere near the scale of the response to the
financial crisis, which included the comprehensive Dodd-Frank Act, among other actions. In the response to the financial crisis, not only were actions tak

en to quickly recapitalize financial institutions, but lending facilities were created to ameliorate the problems created by runs on, and fire sales by, nonde

pository financial institutions (see, for example, Adrian, Burke & McAndrews 2009; Fleming, Hrung & Keane 2009; Adrian & Shin 2010; Fleming 2012).

This was particularly striking because attention had previously been focused on financing through depository, rather than nondepository, institutions.

A good indicator of the response can be seen in two of the facilities designed to ameliorate the difficulties created by the liquidity and solvency problems

of large broker-dealers. Figure 9 shows the composition of borrowers from the Primary Dealer Credit Facility. Borrowing spiked immediately with the fail

ure of Bear Stearns and then subsided until the dramatic spike at the time of the Lehman Brothers failure. This second spike occurred despite Goldman S
achs and Morgan Stanley becoming bank holding companies and several other broker-dealers being acquired by bank holding companies, indicating tha
t despite the exemptions granted for lending to nonbank affiliates, substantial demand remained among these institutions for accessing the liquidity avai

lable from the Primary Dealer Credit Facility.

Primary Dealer Credit Facility loans outstanding, March 17, 2008-May 12, 2009. The four London subsidiaries (dark purple) are securities subsidiaries of Citigroup, Goldman Sachs, Merrill Lynch, and

Morgan Stanley. Figure data are from the Federal Reserve Board.
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Table 1 shows similar information for the Term Securities Lending Facility. This facility was designed to address the problem of broker-dealers obtaining f

inancing for lower-credit-quality assets. Through this program, broker-dealers were able to swap lower-quality securities for Treasury securities that coul
d then be financed. The extensive borrowing from this facility indicates how difficult it was for broker-dealers to finance non-Treasury securities. By provi
ding liquid financing, the program enabled broker-dealers to avoid selling their lower-quality securities at what would likely have been fire-sale prices du

ring the height of the financial crisis, which would have further impaired securities financing, even for relatively healthy broker-dealers.

Table 1

Term Securities Lending Facility, March 28, 2008-August 14, 2009
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The extensive borrowing from the Federal Reserve facilities illustrates just how impaired financing was at many nondepository financial institutions. Alth
ough these institutions had received relatively little academic scrutiny, they had become critical infrastructure for the continuing movement to more mar

ket-centric financing. However, unlike banks, for which financial regulation had been designed to mitigate the impact of liquidity and capital shocks, brok



er-dealers were not well positioned by regulations for either type of shock. The realization that credit shocks could be devastating and that restoring cred
it availability was critical to recovery was nonetheless a valuable lesson learned from previous periods when shocks had been more bank-centric. This les

son informed the policies that were hastily improvised as the financial crisis accelerated.

In terms of regulatory response, the reaction to the financial crisis has resulted in significant changes to both bank supervision and bank regulation. Perh
aps the most salutary effect has been to increase focus on stress tests. Stress tests, which evaluate bank capital distributions in the context of hypothetic
al stressful situations, have become a standard supervisory tool. To increase dividends or stock repurchases, the largest banks are now required to show
that such actions would not prevent them from exceeding capital thresholds even under a stress scenario provided by bank regulators. The combination
of regular stress tests and higher capital requirements included in the Dodd-Frank Act has resulted in a significant recapitalization of the banking system.

Particularly striking has been the increase in capital at the largest, most systemically important financial institutions.

Had stricter capital rules and stress tests been in place prior to the financial crisis, banks would have had far larger capital cushions to protect them from
emerging problems. An additional innovation has been the substantial attention given to liquidity at large financial institutions. Liquidity issues emerged

as a major problem at a number of the largest banks that experienced funding problems during the crisis.

Although there have been significant improvements in bank regulation, less success has been achieved in addressing problems in the nondepository fina

ncial sector. As Gorton & Metrick (2010) have highlighted, the regulatory response in this area has been much less aggressive, despite the significant rol

e played in the crisis by MMMFs and securitization. Gorton & Metrick (2012) also highlight the significant gaps in liquidity regulation of nondepository fi

nancial institutions.

5. CONCLUSION
The earlier literature on credit crunches contributed importantly to economists’ understanding of how financial shocks can impact the real economy. The
real estate shock that caused capital-constrained banks to reduce credit availability to households and firms provided an important lesson in the 1990 re

cession, as discussed in the academic work that followed. That literature provided a helpful guide as to how to respond to adverse credit shocks.

Many of the financial innovations that occurred after the 1990 recession, however, moved the issuance of credit to nondepository financial intermediarie
s. Whereas the main problem facing banks was how to satisfy capital constraints when experiencing large declines in capital, these nonbank intermediari
es were much more susceptible than banks to liquidity shocks, runs on liabilities, and fire sales of assets. 2 Although the earlier literature provided import
ant context, the nature of the problems was quite different for nondepository entities. Because these potential problems of nonbank intermediaries had

not arisen in the earlier credit crunch, they were largely ignored in the subsequent credit crunch literature.

Significant regulatory improvements are being implemented for banks. For nondepository institutions, however, much remains to be done (see, for exam

ple, Adrian & Ashcraft 2012). Both policymakers and academics need to better understand the complex interaction of depository institutions and financi

al markets with shadow banks if we are to be confident that the economy would be resilient to a future adverse financial shock of a similar magnitude.

DISCLOSURE STATEMENT
The authors are not aware of any affiliations, memberships, funding, or financial holdings that might be perceived as affecting the objectivity of this revie

W.

ACKNOWLEDGMENTS

ACKNOWLEDGMENTS
We thank Peggy Gilligan for exceptional research assistance. The views expressed are our own and do not necessarily reflect those of the Federal Reserve

Bank of Boston, the Federal Reserve System, or the Federal Open Market Committee.

LITERATURE CITED

Adrian T, Ashcraft AB. 2012. Shadow banking regulation. Annu. Rev. Financ. Econ. 4:99-140 [Google Scholar] (http://scholar.google.com/scholar lookup?title=Shadow

+banking+regulation&author=T+Adrian&author=AB+Ashcraft&journal=Annu.+Rev.+Financ.+Econ.&volume=4&pages=99-140&publication_year=2012&)

Adrian T, Burke CR, McAndrews JJ. 2009. The Federal Reserve's Primary Dealer Credit Facility. FRBNY Curr. Issues Econ. Finance 15:4 [Google Scholar] (http://scholar.goo

gle.com/scholar_lookup?title=The+Federal+Reserve%27s+Primary+Dealer+Credit+Facility&author=T+Adrian&author=CR+Burke&author=JJ+McAndrews&journ

al=FRBNY+Curr.+Issues+Econ.+Finance&volume=15&pages=4&publication_year=2009&)



http://scholar.google.com/scholar_lookup?title=Shadow+banking+regulation&author=T+Adrian&author=AB+Ashcraft&journal=Annu.+Rev.+Financ.+Econ.&volume=4&pages=99-140&publication_year=2012&
http://scholar.google.com/scholar_lookup?title=The+Federal+Reserve%27s+Primary+Dealer+Credit+Facility&author=T+Adrian&author=CR+Burke&author=JJ+McAndrews&journal=FRBNY+Curr.+Issues+Econ.+Finance&volume=15&pages=4&publication_year=2009&

Adrian T, Colla P, Shin H. 2013. Which financial frictions? Parsing the evidence from the financial crisis of 2007-09. NBER Macroeconomics Annual 201227 D Acemoglu, J Pa
rker, M Woodford 159-214 Cambridge, MA: NBER [Google Scholar] (http://scholar.google.com/scholar_lookup?title=Which+financialt+frictions%3F+Parsing+the+evi

dence+from+the+financial+crisis+of+2007%E2%80%9309&author=T+Adrian&author=P+Colla&author=H+Shin&journal=NBER+Macroeconomics+Annual+2012&p

ages=159-214&publication_year=2013&)

Adrian T, Shin H. 2009. Financial intermediaries, financial stability, and monetary policy. Am. Econ. Rev.992600-5 [Google Scholar] (http://scholar.google.com/scholar |

ookup?title=Am.+Econ.+Rev.&author=T+Adrian&author=H+Shin&publication _year=2009&)

Adrian T, Shin H. 2010. Liquidity and leverage. J. Financ. Intermediation 19:3418-37 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=Liquidity+and+

leverage&author=T+Adrian&author=H+Shin&journal=J.+Financ.+Intermediation&volume=19&issue=3&pages=418-37&publication_year=2010&)

Berger AN, Udell GF. 1994. Did risk-based capital allocate bank credit and cause a ‘credit crunch’ in the United States?. J. Money Credit Bank. 26:3585-628 [Google Schola
r](http://scholar.google.com/scholar_lookup?title=Did+risk-based+capital+allocate+bank+credit+and+cause+a+%E2%80%98credit+crunch%E2%80%99+in+the

+United+States%3F&author=AN+Berger&author=GF+Udell&journal=J.+Money+Credit+Bank.&volume=26&issue=3&pages=585-628&publication_year=1994&)

Bernanke BS, Lown CS. 1991. The credit crunch. Brookings Pap. Econ. Act. Fall:205-39 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=The+credit+c

runch&author=BS+Bernanke&author=CS+Lown&journal=Brookings+Pap.+Econ.+Act.&pages=205-39&publication_year=1991&)

Brady S, Anadu K, Cooper N. 2012. The stability of prime money market mutual funds: sponsor support from 2007 to 2011 Work. Pap. RPA12-3, Fed. Reserve Bank Boston, B
oston [Google Scholar] (http://scholar.google.com/scholar_lookup?title=The+stability+of+prime+money+market+mutual+funds%3A+sponsor+support+from+20

07+to+2011&author=S+Brady&author=K+Anadu&author=N+Cooper&publication_year=2012&)

Cetorelli N, Peristiani S. 2012. The role of banks in asset securitization. FRBNY Econ. Policy Rev. 18:247-63 [Google Scholar] (http://scholar.google.com/scholar_lookup?

title=The+role+of+banks+in+asset+securitization&author=N+Cetorelli&author=S+Peristiani&journal=FRBNY+Econ.+Policy+Rev.&volume=18&issue=2&pages=47

-63&publication_year=2012&)

Fleming MJ. 2012. Federal Reserve liquidity provision during the financial crisis of 2007-2009. Annu. Rev. Financ. Econ. 4:161-77 [Google Scholar] (http://scholar.google.

com/scholar_lookup?title=Federal+Reserve+liquidity+provision+during+the+financial+crisis+of+2007%E2%80%932009&author=MJ+Fleming&journal=Annu.+R

ev.+Financ.+Econ.&volume=4&pages=161-77&publication_year=2012&)

Fleming MJ, Hrung WB, Keane FM. 2009. The Term Securities Lending Facility: origin, design, and effects. FRBNY Curr. Issues Econ. Finance 15:2 [Google Scholar] (http://s

cholar.google.com/scholar_lookup?title=The+Term+Securities+Lending+Facility%3A+origin%2C+design%2C+and+effects&author=MJ+Fleming&author=WB+Hru

ng&author=FM+Keane&journal=FRBNY+Curr.+Issues+Econ.+Finance&volume=15&pages=2&publication_year=2009&)

Gorton G, Metrick A. 2010. Regulating the shadow banking system. Brookings Pap. Econ. Act.261-312 [Google Scholar] (http://scholar.google.com/scholar_lookup?title

=Brookings+Pap.+Econ.+Act.&author=G+Gorton&author=A+Metrick&publication year=2010&)

Gorton G, Metrick A. 2012. Securitized banking and the run on repo. J. Financ. Econ. 104:3425-51 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=Se

curitized+bankingt+and+the+run+on+repo&author=G+Gorton&author=A+Metrick&journal=J.+Financ.+Econ.&volume=104&issue=3&pages=425-51&publication

year=2012&)

Greenspan A. 1991. Remarks Presented at 20th Annu. Conv. Secur. Ind. Assoc., Dec. 6, Boca Raton, FL [Google Scholar] (http://scholar.google.com/scholar_lookup?title

=Remarks&author=A.+Greenspan&publication_year=1991&)

Hancock D, Wilcox JA. 1994. Bank capital and the credit crunch: the roles of risk-weighted and unweighted capital regulation. J. Am. Real Estate Urban Econ. Assoc. 22:159

-94 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=Bank+capital+and+the+credit+crunch%3A+the+roles+of+risk-weighted+and+unweighted

+capitaltregulation&author=D+Hancock&author=JA+Wilcox&journal=J.+Am.+Real+Estate+Urban+Econ.+Assoc.&volume=22&issue=1&pages=59-94&publication

_year=1994&)

Kashyap AK, Stein JC. 1994. Monetary policy and bank lending. Monetary Policy NG Mankiw 221-61 Chicago: Univ. Chicago Press [Google Scholar] (http://scholar.google.

com/scholar_lookup?title=Monetary+policy+and+bank+lending&author=AK+Kashyap&author=JC+Stein&journal=Monetary+Policy&pages=221-61&publication

year=1994&)

Kashyap AK, Stein JC. 1995. The impact of monetary policy on bank balance sheets. Carnegie-Rochester Conf. Ser. Public Policy 42:1151-95 [Google Scholar] (http://scho

chester+Conf.+Ser.+Public+Policy&volume=42&issue=1&pages=151-95&publication_year=1995&)



http://scholar.google.com/scholar_lookup?title=Which+financial+frictions%3F+Parsing+the+evidence+from+the+financial+crisis+of+2007%E2%80%9309&author=T+Adrian&author=P+Colla&author=H+Shin&journal=NBER+Macroeconomics+Annual+2012&pages=159-214&publication_year=2013&
http://scholar.google.com/scholar_lookup?title=Am.+Econ.+Rev.&author=T+Adrian&author=H+Shin&publication_year=2009&
http://scholar.google.com/scholar_lookup?title=Liquidity+and+leverage&author=T+Adrian&author=H+Shin&journal=J.+Financ.+Intermediation&volume=19&issue=3&pages=418-37&publication_year=2010&
http://scholar.google.com/scholar_lookup?title=Did+risk-based+capital+allocate+bank+credit+and+cause+a+%E2%80%98credit+crunch%E2%80%99+in+the+United+States%3F&author=AN+Berger&author=GF+Udell&journal=J.+Money+Credit+Bank.&volume=26&issue=3&pages=585-628&publication_year=1994&
http://scholar.google.com/scholar_lookup?title=The+credit+crunch&author=BS+Bernanke&author=CS+Lown&journal=Brookings+Pap.+Econ.+Act.&pages=205-39&publication_year=1991&
http://scholar.google.com/scholar_lookup?title=The+stability+of+prime+money+market+mutual+funds%3A+sponsor+support+from+2007+to+2011&author=S+Brady&author=K+Anadu&author=N+Cooper&publication_year=2012&
http://scholar.google.com/scholar_lookup?title=The+role+of+banks+in+asset+securitization&author=N+Cetorelli&author=S+Peristiani&journal=FRBNY+Econ.+Policy+Rev.&volume=18&issue=2&pages=47-63&publication_year=2012&
http://scholar.google.com/scholar_lookup?title=Federal+Reserve+liquidity+provision+during+the+financial+crisis+of+2007%E2%80%932009&author=MJ+Fleming&journal=Annu.+Rev.+Financ.+Econ.&volume=4&pages=161-77&publication_year=2012&
http://scholar.google.com/scholar_lookup?title=The+Term+Securities+Lending+Facility%3A+origin%2C+design%2C+and+effects&author=MJ+Fleming&author=WB+Hrung&author=FM+Keane&journal=FRBNY+Curr.+Issues+Econ.+Finance&volume=15&pages=2&publication_year=2009&
http://scholar.google.com/scholar_lookup?title=Brookings+Pap.+Econ.+Act.&author=G+Gorton&author=A+Metrick&publication_year=2010&
http://scholar.google.com/scholar_lookup?title=Securitized+banking+and+the+run+on+repo&author=G+Gorton&author=A+Metrick&journal=J.+Financ.+Econ.&volume=104&issue=3&pages=425-51&publication_year=2012&
http://scholar.google.com/scholar_lookup?title=Remarks&author=A.+Greenspan&publication_year=1991&
http://scholar.google.com/scholar_lookup?title=Bank+capital+and+the+credit+crunch%3A+the+roles+of+risk-weighted+and+unweighted+capital+regulation&author=D+Hancock&author=JA+Wilcox&journal=J.+Am.+Real+Estate+Urban+Econ.+Assoc.&volume=22&issue=1&pages=59-94&publication_year=1994&
http://scholar.google.com/scholar_lookup?title=Monetary+policy+and+bank+lending&author=AK+Kashyap&author=JC+Stein&journal=Monetary+Policy&pages=221-61&publication_year=1994&
http://scholar.google.com/scholar_lookup?title=The+impact+of+monetary+policy+on+bank+balance+sheets&author=AK+Kashyap&author=JC+Stein&journal=Carnegie-Rochester+Conf.+Ser.+Public+Policy&volume=42&issue=1&pages=151-95&publication_year=1995&

Kashyap AK, Stein JC. 2000. What do a million observations on banks say about the transmission of monetary policy?. Am. Econ. Rev. 90:3407-28 [Google Scholar] (htt
p://scholar.google.com/scholar_lookup?title=What+do+a+million+observations+on+banks+say+about+the+transmissiont+of+monetary+policy%3F&author=AK+

Kashyap&author=JC+Stein&journal=Am.+Econ.+Rev.&volume=90&issue=3&pages=407-28&publication_year=2000&)

Oliner SD, Rudebusch GD. 1996. Is there a broad credit channel for monetary policy?. Fed. Reserve Bank San Franc. Econ. Rev. 1:3-13 [Google Scholar] (http://scholar.go

+Bank+San+Franc.+Econ.+Rev.&volume=1&pages=3-13&publication _year=1996&)

Peek J, Rosengren ES. 1995a. Bank regulation and the credit crunch. J. Bank. Finance 19:3-4679-92 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=

Bank+regulation+and+the+credit+crunch&author=J+Peek&author=ES+Rosengren&journal=J.+Bank.+Finance&volume=19&pages=679-92&)

Peek J, Rosengren ES. 1995b. The capital crunch: neither a borrower nor a leader be. J. Money Credit Bank. 27:3625-38 [Google Scholar] (http://scholar.google.com/sch

olume=27&issue=3&pages=625-38&)

Peek J, Rosengren ES. 1997. The international transmission of financial shocks: the case of Japan. Am. Econ. Rev. 87:4495-505 [Google Scholar] (http://scholar.google.c

om/scholar_lookup?title=The+international+transmission+of+financial+shocks%3A+the+case+of+Japan&author=J+Peek&author=ES+Rosengren&journal=Am.+

Econ.+Rev.&volume=87&issue=4&pages=495-505&publication_year=1997&)

Peek J, Rosengren ES. 2000. Collateral damage: effects of the Japanese bank crisis on real activity in the United States. Am. Econ. Rev. 90:130-45 [Google Scholar] (http://

scholar.google.com/scholar_lookup?title=Collateral+tdamage%3A+effects+of+the+Japanese+bank+crisiston+realtactivity+in+the+United+States&author=J+Pee

k&author=ES+Rosengren&journal=Am.+Econ.+Rev.&volume=90&issue=1&pages=30-45&publication year=2000&)

Pozsar Z, Adrian T, Ashcraft A, Boesky H. 2013. Shadow banking. FRBNY Econ. Policy Rev. 19:21-16 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=S

hadow+banking&author=Z+Pozsar&author=T+Adrian&author=A+Ashcraft&author=H+Boesky&journal=FRBNY+Econ.+Policy+Rev.&volume=19&issue=2&pages=1

-16&publication_year=20138&)

Rosengren ES. 2014. Short-term wholesale funding risks Presented at Conf. Glob. Bank. Stand. Regul. Superv. Prior. Am., Nov. 5, Lima, Peru [Google Scholar] (http://schol

ar.google.com/scholar_lookup?title=Short-term+wholesale+funding+risks&author=ES.+Rosengren&publication_year=2014&)

Sharpe SA. 1995. Bank capitalization, regulation, and the credit crunch: a critical review of the research findings Finance Econ. Discuss. Ser. 95-20, Fed. Reserve Board, Was

hington, DC [Google Scholar] (http://scholar.google.com/scholar_lookup?title=Bank+capitalization%2C+regulation%2C+and+the+credit+crunch%3A+a+critical+r

eview+of+thetresearch+findings&author=SA.+Sharpe&publication_year=19958&)

Shin H. 2009. Securitization and financial stability. Econ. J. 119:536309-32 [Google Scholar] (http://scholar.google.com/scholar_lookup?title=Securitization+and+fina

ncial+stability&author=H.+Shin&journal=Econ.+J.&volume=119&issue=536&pages=309-32&publication_year=20098&)

Most Read This Month

Climate Finance (/content/journals/10.1146/annurev-financial-102620-103311)

Stefano Giglio, Bryan Kelly and Johannes Stroebel

pp. 15-36 (22)

Corporate Culture (/content/journals/10.1146/annurev-financial-092321-124541)

Gary B. Gorton, Jillian Grennan and Alexander K. Zentefis

pp. 535-561 (27)

Long-Run Asset Returns (/content/journals/10.1146/annurev-financial-082123-105515)
David Chambers, Elroy Dimson, Antti lmanen and Paul Rintamaki

pp. 435-458 (24)

Textual Analysis in Finance (/content/journals/10.1146/annurev-financial-012820-032249)
Tim Loughran and Bill McDonald

pp. 357-375(19)

The Pricing and Ownership of US Green Bonds (/content/journals/10.1146/annurev-financial-111620-014802)

Malcolm Baker, Daniel Bergstresser, George Serafeim and Jeffrey Wurgler
pp. 415-437 (23)


http://scholar.google.com/scholar_lookup?title=What+do+a+million+observations+on+banks+say+about+the+transmission+of+monetary+policy%3F&author=AK+Kashyap&author=JC+Stein&journal=Am.+Econ.+Rev.&volume=90&issue=3&pages=407-28&publication_year=2000&
http://scholar.google.com/scholar_lookup?title=Is+there+a+broad+credit+channel+for+monetary+policy%3F&author=SD+Oliner&author=GD+Rudebusch&journal=Fed.+Reserve+Bank+San+Franc.+Econ.+Rev.&volume=1&pages=3-13&publication_year=1996&
http://scholar.google.com/scholar_lookup?title=Bank+regulation+and+the+credit+crunch&author=J+Peek&author=ES+Rosengren&journal=J.+Bank.+Finance&volume=19&pages=679-92&
http://scholar.google.com/scholar_lookup?title=The+capital+crunch%3A+neither+a+borrower+nor+a+leader+be&author=J+Peek&author=ES+Rosengren&journal=J.+Money+Credit+Bank.&volume=27&issue=3&pages=625-38&
http://scholar.google.com/scholar_lookup?title=The+international+transmission+of+financial+shocks%3A+the+case+of+Japan&author=J+Peek&author=ES+Rosengren&journal=Am.+Econ.+Rev.&volume=87&issue=4&pages=495-505&publication_year=1997&
http://scholar.google.com/scholar_lookup?title=Collateral+damage%3A+effects+of+the+Japanese+bank+crisis+on+real+activity+in+the+United+States&author=J+Peek&author=ES+Rosengren&journal=Am.+Econ.+Rev.&volume=90&issue=1&pages=30-45&publication_year=2000&
http://scholar.google.com/scholar_lookup?title=Shadow+banking&author=Z+Pozsar&author=T+Adrian&author=A+Ashcraft&author=H+Boesky&journal=FRBNY+Econ.+Policy+Rev.&volume=19&issue=2&pages=1-16&publication_year=2013&
http://scholar.google.com/scholar_lookup?title=Short-term+wholesale+funding+risks&author=ES.+Rosengren&publication_year=2014&
http://scholar.google.com/scholar_lookup?title=Bank+capitalization%2C+regulation%2C+and+the+credit+crunch%3A+a+critical+review+of+the+research+findings&author=SA.+Sharpe&publication_year=1995&
http://scholar.google.com/scholar_lookup?title=Securitization+and+financial+stability&author=H.+Shin&journal=Econ.+J.&volume=119&issue=536&pages=309-32&publication_year=2009&
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-102620-103311
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-092321-124541
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-082123-105515
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-012820-032249
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-111620-014802

+ More

Most Cited N (/rss/content/journals/financial/mostcitedarticles?fmt=rss)

The Real Effects of Financial Markets (/content/journals/10.1146/annurev-financial-110311-101826)

Philip Bond (/search?valuel=Philip+Bond&optionl=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true), Alex Edmans (/search?
valuel=Alex+Edmans&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true) and Itay Goldstein (/search?
valuel=Itay+Goldstein&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true)

Vol. 4 (2012), pp. 339-360

Climate Finance (/content/journals/10.1146/annurev-financial-102620-103311)

Stefano Giglio (/search?valuel=Stefano+Giglio&optionl=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true), Bryan Kelly (/search?
valuel=Bryan+Kelly&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true) and Johannes Stroebel (/search?
valuel=Johannes+Stroebel&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true)

Vol. 13 (2021), pp. 15-36

Financialization of Commodity Markets (/content/journals/10.1146/annurev-financial-110613-034432)

Ing-Haw Cheng (/search?valuel=Ing-Haw+Cheng&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true) and Wei Xiong (/search?
valuel=Wei+Xiong&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true)
Vol. 6 (2014), pp. 419-441

A Survey of Systemic Risk Analytics (/content/journals/10.1146/annurev-financial-110311-101754)

Dimitrios Bisias (/search?valuel=Dimitrios+Bisias&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true), Mark Flood (/search?
valuel=Mark+Flood&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true), Andrew W. Lo (/search?
valuel=Andrew+W.+Lo&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true) and Stavros Valavanis (/search?
valuel=Stavros+Valavanis&optionl=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)

Vol. 4 (2012), pp. 255-296

CEO Compensation (/content/journals/10.1146/annurev-financial-120209-133958)

Carola Frydman (/search?valuel=Carola+Frydman&optionl=author&noRedirect=true&sortField=prism publicationDate&sortDescending=true) and Dirk Jenter (/search?

Vol. 2 (2010), pp. 75-102

+ More

About Annual Discover Content: Libraries and Institutions:
Reviews:

Journals A-Z (/content/publications) Subscribe to Open (520)_(/S20)
What We Do . . . . . . .

Impact Factor Ranking (/about/impact-factors) Librarian Resource Cente (/page/librarians/librarian-resource-page).
(/about/what-we-do),

Publication Dates (/journal/pubdates) Institutional Account Administration
Press and New R h . dmi
(/about/press-center) online Events (/page/events) (/action/showlnstitutionAdminManager)
Careers Article Collections (/page/collectionarchive) Institutional Pricing (/page/subscriptions/instchoice)
(/page/about/careers-  Knowable Magazine (https://knowablemagazine.org/) Usage Statistics (/action/showlnstitutionUsageReport)
at-annual-reviews) Charleston Advisor Charleston Advisor
Contact Us (https://annurev.publisher.ingentaconnect.com/content/annurev/tca/) (https://annurev.publisher.ingentaconnect.com/content/annurev/tca/)
(/page/about/contact- Against the Grain (https://www.charleston-hub.com/about/about- Against the Grain (https://www.charleston-hub.com/about/about-
us), against-the-grainy), against-the-grain/),
FAQ
(/page/about/faq)
Help (/help/main)

© Copyright 2025 (/page/about/trademark) | Contact Us (/page/about/contact-us) | Email Preferences (/userpreferencecenter) | Annual Reviews Directory (/db/directory) |

Multimedia (/topic/multimedia?target=do-topic) | Supplemental Materials (/db/suppl) | FAQs (/page/about/faq) | Privacy Policy (/page/about/privacy) | Cookie Settings

X @ (https:f/wx@'.lilﬁ(edﬂ.C(ﬁ/company/annual-

T

N I

M Irm

1~ =T

= —

1 N

Ny = —~ I oy —


https://www.annualreviews.org/search?value1=Philip+Bond&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Alex+Edmans&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Itay+Goldstein&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Stefano+Giglio&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Bryan+Kelly&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Johannes+Stroebel&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Ing-Haw+Cheng&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Wei+Xiong&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Dimitrios+Bisias&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Mark+Flood&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Andrew+W.+Lo&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Stavros+Valavanis&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Carola+Frydman&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Dirk+Jenter&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/rss/content/journals/financial/mostcitedarticles?fmt=rss
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-110311-101826
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-102620-103311
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-110613-034432
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-110311-101754
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-120209-133958
https://www.annualreviews.org/about/what-we-do
https://www.annualreviews.org/about/press-center
https://www.annualreviews.org/page/about/careers-at-annual-reviews
https://www.annualreviews.org/page/about/contact-us
https://www.annualreviews.org/page/about/faq
https://www.annualreviews.org/help/main
https://www.annualreviews.org/content/publications
https://www.annualreviews.org/about/impact-factors
https://www.annualreviews.org/journal/pubdates
https://www.annualreviews.org/page/events
https://www.annualreviews.org/page/collectionarchive
https://knowablemagazine.org/
https://annurev.publisher.ingentaconnect.com/content/annurev/tca/
https://www.charleston-hub.com/about/about-against-the-grain/
https://www.annualreviews.org/S2O
https://www.annualreviews.org/page/librarians/librarian-resource-page
https://www.annualreviews.org/action/showInstitutionAdminManager
https://www.annualreviews.org/page/subscriptions/instchoice
https://www.annualreviews.org/action/showInstitutionUsageReport
https://annurev.publisher.ingentaconnect.com/content/annurev/tca/
https://www.charleston-hub.com/about/about-against-the-grain/
https://www.annualreviews.org/page/authors/general-information
https://www.annualreviews.org/page/authors/editorial-policies
https://www.annualreviews.org/page/authors/contact-us
https://www.annualreviews.org/page/about/copyright-and-permissions
https://www.annualreviews.org/page/authors/author-instructions/unsolicited-authors
https://www.annualreviews.org/page/about/trademark
https://www.annualreviews.org/page/about/contact-us
https://www.annualreviews.org/userpreferencecenter
https://www.annualreviews.org/db/directory
https://www.annualreviews.org/topic/multimedia?target=do-topic
https://www.annualreviews.org/db/suppl
https://www.annualreviews.org/page/about/faq
https://www.annualreviews.org/page/about/privacy
https://twitter.com/AnnualReviews
https://mstdn.science/@AnnualReviews
https://www.linkedin.com/company/annual-reviews
https://www.facebook.com/AnnualReviews
https://www.instagram.com/annualreviews/
https://www.annualreviews.org/page/about/rssfeeds
https://www.youtube.com/user/annualreviews
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-121415-032831

